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THE SCOPE AND RELATIONS OF 
TAXONOMIC BOTANY’ 

In his famous work, ‘‘Philosophia Bo- 
tanica,’’ Linnzus, in accord with his fond- 
ness for system in all things, classifies the 
authors that have dealt with botany and 
allied subjects. He first divides botanical 
writers into two groups, true botanists, 
and botanophils or lovers of botany. The 
botanists are again divided and subdivided 
with much detail into numerous groups. 
The botanophils consist of four groups, the 
anatomists, the gardeners, the writers upon 
medicine, and lastly a miscellaneous group 
including those who write upon plants 
from the standpoint of economics, pane- 
gyrics, theology or poetry. It is clear 
from this classification that among those 
who concerned themselves with plants the 
systematic botanists held the dominating 
position. They were the real botanists, 
the others were only botanophils. Among 
the latter were the few anatomists and 
physiologists such as Malpighi, Grew and 
Hales. It is true that Linneus has, as a 
subdivision under the true botanists, the 
heading physiologists, but he defines these 
as those who reveal the laws of vegetable 
growth and the mystery of sex in plants. 
This disposition of the physiologists was no 
doubt influenced by Linneus’s own inter- 
est in sexuality in plants. In this connec- 
tion it should be noted that the great classi- 
fier places Hales, the physiologist, among 
the botanophils and not among the botan- 
ists. For a century more the botanical 


1 Address of the retiring president of the Bo- 
tanical Society of America, Columbus, Decembet 
29, 1915. 
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field was dominated by the taxonomist. 
But at this time taxonomy meant for the 
most part only the study of the species of 
the flowering plants. During the nine- 
teenth century other branches of botanical 
science asserted themselves and began to 
compete with taxonomy for supremacy. 
Toward the end of the century taxonomy 
not only lost its dominance, but in this 
country at least was relegated to an in- 
ferior place. At present the pendulum in- 
dicating the trend of botanical thought has 
swung far away from the position occupied 
during the days of Linneus, Hooker, Tor- 
rey and Gray. Taxonomic botany in the 
conventional sense is almost taboo. There 
is a feeling abroad among botanists that 
systematic botany is old-fashioned and that 
tu be a taxonomist is to be behind the 
times. At most of our institutions of learn- 
ing taxonomic botany as such is not taught 
at all or is relegated to a minor position. 
At the meetings of our botanical societies 
the percentage of papers dealing with tax- 
onomy is disproportionately low. In a re- 
cent number of the Plant World it was 
stated that out of the 45 doctorates in bot- 
any conferred by American universities in 
1915, two were taxonomic. The same dis- 
proportion prevails in most of our journals 
and periodicals devoted to the whole field 
of botanical science. It is difficult also to 
obtain properly trained young men for 
positions in taxonomic botany. 

Let us examine the causes that underlie 
these conditions, first, the dominating posi- 
tion of systematic botany during the 
eighteenth and early part of the nineteenth 
centuries, and second, the gradual loss of 
prestige since the middle of the last cen- 
tury and the inferior position in botanical 


thought now occupied by systematic bot-. 


any as represented by the classification of 
species. 
The botany of the seventeenth century 
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consisted almost entirely of the enumen, 
tion of the known species of plants. Up i, 
this time, the chief interest in plants, |eay. 
ing out of consideration of course the crop 
plants, had been their use in medicine. 
From the practical standpoint it becam. 
necessary to record the known species anj 
to describe their uses. These records ar, 
preserved in those massive tomes generally 
classed as herbals. 

As the number of known species jp. 
creased, attempts at classification were 
made, crude at first but reaching an ai. 
vanced stage in the eminently practical 
sexual system introduced by 
There was early a reaching out for a nat. 
ural system of classification. Even Lin. 
neeus, the creator of the sexual system, tells 
us in his famous text-book, cited above, 
that a natural classification is diligently to 
be sought, that plants show affinities on al 
sides like a territory in a geographical 
map.” He then proposes 63 groups of flow. 
ering plants and four others to include the 
ferns, mosses, alge and fungi. The first 
work to use a natural system on a large 
scale was Decandolle’s ‘‘Systema,’’® the 
first volume of which was issued in 1818. 
The natural system soon displaced the Lin- 
system. 

The years from 1790 to 1850 were an era 
of botanical exploration. Thousands oi 
plants from all quarters of the globe poured 
into the centers of botanical research. 
There was much work for every botanist 
who was capable of distinguishing and de- 
scribing species. Every collection received 

2 Phil. Bot., 27,1751. ‘‘Methodi naturalis frag: 
menta studiose inquirenda sunt. Primum et ult 
mum hoe in botanicis desideratum est. Natur 
non facit saltus. Plante omnes utrinque affinite 
tem monstrant, uti territorium in mappa 6° 
graphica. Fragmenta, qu@ ego proposui, bet 
gunt,.’’ 

8 Decandolle, A. P., ‘‘Regni vegetabilis syste™ 
naturale,’’ 1, 1818; 2, 1821. 
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from exploring expeditions yielded scores 
or even hundreds of new species. Is it to 
be wondered at that taxonomy held a domi- 
nating position in botanical research and 
that most of the great botanists of the 
period were taxonomists? At the begin- 
ning of this period modern chemistry and 
physics were in their infancy and the com- 
pound microscope had not yet been per- 
fected. It is easy to see why it was that 
well along into the nineteenth century bot- 
any was considered to be chiefly the de- 
scription and classification of species. 
Furthermore, botanists were working upon 
the hypothesis of created species, not upon 
that of the evolution of species. 

Let us turn back for a moment to note 
the growth of experimental science. Of 
science as we understand it there was little 
in the middle ages. Instead was authority. 
Arguments were settled, not by direct test, 
but by consulting the statements of the 
Fathers. Tradition hampered the develop- 
ment of all branches of human research, 
especially of the sciences. The statements 
of Aristotle were for ages considered in- 
fallible. That the root of the mandrake 
cried with pain when torn from the earth 
and that the fruit of the goose tree devel- 
oped into bird or fish according as it fell 
upon the land or in the water, was ac- 
cepted without question. Here and there 
a courageous soul by questioning tradition 
created much disturbance and brought 
upon himself the revilings or at least the 
reproaches of the powerful. Slowly at 
first, more rapidly during the latter part 
of the eighteenth century, grew the tend- 
ency to test theories by experiment, to 
verify facts. Great minds were attracted 
to the field of scientific research. There 
was a certainty about the relation between 
cause and effect that was vastly satisfying 
to the intellectually alert. The discovery 
of oxygen by Priestly in 1774 gave an im- 
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petus to chemistry. Upon the foundation 
of facts accumulated up to about the time 
that Davy decomposed -potash in 1808, 
Dalton was able to present a theory of the 
construction of matter, the atomic theory, 
which to a remarkable degree has. answered 
up to the present time the requirements of 
a working hypothesis even though modi- 
fied by recent discoveries. Faraday, the 
great experimenter, somewhat later laid 
the foundation for the extraordinary de- 
velopment in the domain of electro-mag- 
netics. The microscope was greatly im- 
proved, opening up a wide field of research 
concerning the internal structure of plants. 
During the nineteenth century there was 
much interest in plant anatomy, in the de- 
velopment of the cryptogams, and finally 
in plant physiology. A growing propor- 
tion of botanists devoted their attention to 
these or allied branches. The theory of 
the special creation of species was super- 
seded by that of the evolution of species. 
As the experimental method was widened 
in its applieation to the various fields of 
botanical research, the science of botany 
became increasingly attractive to intellec- 
tual workers. But in this increased inter- 
est and activity descriptive taxonomy has 
not retained its share. At the beginning 
of the nineteenth century nine tenths of 
the prominent botanists were engaged in 
the discrimination of species. At the be- 
ginning of the twentieth century probably 
not one tenth are thus engaged. This re- 
versal of proportion is due in part to the 
widening field of botany. Still I think 
that there is at present in descriptive 
taxonomy an evident lack of interest that 
is not entirely explained by this widening 
of the field of botanical research. 

What are the reasons for this lack of in- 
terest in what is conventionally known as 
systematic botany? Some botanists, espe- 
cially of the younger generation, have be- 
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littled descriptive taxonomy because this 
seemed the popular thing to do, having re- 
ceived the impression that taxonomy was 
old-fashioned. Some, also of the younger 
generation, have come little in contact with 
the subject during their period of training, 
hence consider it a very special line which 
is rather a side issue compared with such 
subjects as morphology and physiology. 
Some have felt that a career in systematic 
botany offered little in the way of reputa- 
tion or of financial return, and so have 
entered more promising fields. 

Another reason for the somewhat sus- 
picious attitude assumed by some botanists 
toward taxonomy is the prominent part 
assigned during the last twenty-five years 
to nomenclature. The creditable desire to 
place nomenclature upon a sound basis has 
resulted in many changes in familiar names. 
Such changes have been embarrassing to 
morphologists and physiologists who look 
with disfavor on changes in terminology ex- 
cept in their own branches. Furthermore 
there have been auxiliaries who have taken 
advantage of the unsettled condition of 
nomenclature to substitute the study of 
names for the study of plants. 

These reasons, however, are inconseqen- 
tial. They would deter no one imbued 
with the scientific spirit. Is not the fact 
that there has been no satisfactory way of 
applying the experimental method to the 
discrimination of species the real reason 
why descriptive taxonomy has been avoided 
by so many botanists? In chemistry and 
physics the relation between cause and 
effect can be tested and results can be fore- 
told. In recent years the same method, 
answering questions by direct test, has been 
applied in many branches of botany. But 
in taxonomy one has no definite test by 
which results can be proved. One may put 
in years of hard work and seem to get no- 
where. You will remember how Charles 
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Darwin struggled with the classification of 
barnacles and Asa Gray with asters, | 
thoroughly sympathize with them, as wij 
every botanist who has attempted a serious 
study of the classification of a difficult 
group of plants. We work over them for 
months, patiently noting differences ang 
resemblances, assembling and segregating 
seeming to have a scheme nicely worked 
out, only to have it upset by a new batch of 
specimens, going through all the stages of 
hopefulness, satisfaction, doubt, hopeless. 
ness, and finally tearing our hair and ex. 
claiming ‘‘Confound the things! What's 
the matter with them, anyway?’’ This kind 
of work does not appeal to the average 
scientist. He prefers to wrench facts from 
nature by frontal attack, by applying the 
experimental method. He wants to do 
something under controlled conditions and 
see the result, having the assurance that 
under the same conditions he will always 
have the same result. To him this potter- 
ing over the differences of species is the 
veriest waste of time—that is, of his time. 
His attitude towards the classification of 
species is much like the attitude of descrip- 
tive taxonomists towards the classification 
of horticultural varieties. If the horticul- 
turist classifies the hundreds of varieties of 
the apple by such characters as color, form, 
size, markings and time of ripening, the 
groups will merge into one another. The 
resulting classification can be used only 
by those who know the varieties; but if 
they know the varieties they do not need a 
classification by which to identify them. 
This is somewhat exaggerated, but it fairly 
well represents the way the classifier of 
species looks at the work of the classifier 
of horticultural varieties. And I think it 
represents the way the physiologist looks at 
the work of the taxonomist. This is 20! 
said in disparagement of the work of class'- 
fying horticultural varieties. It is give? 
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only as an example of how such work 
suffers by being far removed from the field 
of experimental research. 

The taxonomist arrives at results not by 
the application of the experimental method, 
but by the repetition of observations. To 
be sure the geneticists are applying the ex- 
perimental method with considerable suc- 
cess, but their results can have no immediate 
bearing on the subject under discussion. 
Ascertaining facts by the method of re- 
peated observations lacks the precision and 
definiteness of the experimental method. 
The examination of hundreds of herbarium 
specimens, plant mummies, is not so fasci- 
nating nor so satisfying as it is to set up a 
piece of apparatus and see something hap- 
pen. I believe this is the chief reason why 
so many of our keenest minds have hesi- 
tated to join the ranks of the descriptive 
taxonomists, the results appearing to them 
indefinite in proportion to the time and 
energy spent in obtaining them. 

Now let me review with you the scope of 
taxonomy in the broad sense, the science of 
classification. To me the two great ques- 
tions that botanists seek to answer are, how 
do plants live? and how are plants related? 
Most botanical investigations can be used 
as an aid in answering one or the other of 
these questions. From this standpoint the 
two fundamental divisions of botany are 
physiology and taxonomy. Many facts in 
physiology may be established by experi- 
ment. Most facts in taxonomy are estab- 
lished by repeated observation. Various 
subsidiary branches of botany may aid one 
or the other of these fundamental divisions 
according as the facts obtained are used in 
answering the main question. Morpholog- 
‘cal studies gather certain facts which in 
themselves are interesting, but which reach 
their highest usefulness only when struc- 
tural morphology yields to physiology and 
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comparative morphology yields to tax- 
onomy. 

Taxonomy in the general sense is the sci- 
ence of classification. But the taxonomy 
with which we are concerned is that which 
attempts to answer the question, how are 
plants related. The very question implies 
that plants are related. Our taxonomy as- 
sumes the evolutionary hypothesis that all 
the organisms of the present day have de- 
veloped or evolved from other somewhat 
different organisms of the past. The great 
truth which taxonomy is seeking to express 
is the genetic relation of organisms. If the 
genetic history of all organisms were known 
the classification of these organisms would 
be merely an arrangement of facts. But 
the genetic history of organisms is not 
known, or known only for an infinitesimal 
number for an infinitesimally short period 
of time. Our elassification of plants is, 
then, an expression of judgment as to what 
are the probable genetic relations of these 
organisms. At the best this classification 
can represent only a cross section of the 
lines of phylogenetic development. It may 
be compared to a formula in calculus with 
a large number of variables. The value of 
the formula may be found for any given 
moment by substituting the values that the 
individual variables have at that same 
moment. 

Some workers in this broad field of syste- 
matic botany are studying the relations of 
the more comprehensive subdivisions of 
plants such as the families, orders and 
groups higher than these. In such investi- 
gations they seek for resemblances, as it is 
these upon which, rather than upon differ- 
ences, the interpretations of relationship 
must be based. Some botanists, on the other 
hand, are concerned chiefly with the deter- 
mination of the relations of the ultimate 
systematic groups of organisms, the species 
and their subdivisions. Here the observer 


> 
' 
. 


: 


336 SCIENCE 


is seeking differences, for the resemblances 
are plain to be seen. 

Intermediate between the species and the 
family lie groups, such as the genus and the 
tribe, in which one must look for both differ- 
ences and resemblances and strike a bal- 
ance between them. The botanist who 
studies species, and hence looks for differ- 
ences, compares the more superficial char- 
acters of plants, those that are most easily 
modified in the development of new forms. 
The botanist who studies the relation of 
orders and more comprehensive groups, is 
concerned chiefly with those characters 
which have resisted modification in the 
course of development. I have referred to 
the work of the former as descriptive tax- 
onomy. The work of the latter is often in- 
cluded in the designation comparative 
morphology. It is to be regretted that there 
has been some lack of understanding be- 
tween these two groups and a consequent 
lack of sympathy. A title such as ‘‘The 
Morphology of Cycas and Welwitschia and 
its Bearing on the Origin of the Gymno- 
sperms’’ would attract one group as being 
an important paper in comparative mor- 
phology, while a title such as ‘‘Five Hun- 
dred New Species of Rubus’’ would be 
laid aside with the remark, ‘‘another spe- 
cies-maker broken loose.’’ The one looks 
upon the other as a species-maker who 
knows little of the real problems of botany. 
The other looks upon the one as a section- 
cutter who knows plants only through the 
compound microscope. Both may be doing 
really good taxonomic work. This is deter- 
mined, however, not by the fact that one is 
cutting sections and the other is describing 
species, but by the fact that each is using 
scientific methods and is dominated by the 
scientific spirit. 

The ideal of the taxonomist is a scheme 
which shall represent the genetic relations 
of organisms. Each of us who are taxon- 
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omists is hoping to contribute his mite to. 
ward this harmonious whole. The lines of 
descent are real though unseen ; they exist, 
but their position and direction can not be 
proved. As the astronomer studies the con. 
stitution and evolution of the universe, as 
the chemist studies the constitution and eyo. 
lution of matter, so the taxonomist studies 
the constitution and evolution of organisms, 
One of us may be describing new species 
of Rubus, and showing their relation to 
previously known species. Another may be 
revising a genus of mosses and adjusting 
the relations of the species in the light of 
recently acquired knowledge. Another may 
be studying the comparative anatomy of 
seaweeds and with the observed facts at. 
tempting to solve the problem of relation- 
ship. Another may be studying the devel- 
opment of the spores of smuts and tracing, 
as it were, the prehistoric development of 
the group. Thus are anatomy, morphology, 
ontogeny, paleontology, yielding facts to 
taxonomy. Thus are we all uniting in the 
great effort to answer the fundamental 
question, how are plants related. 

Considering the trend of _ botanical 
thought during the present decade, I need 
not ask the members of this society if com- 
parative morphology is an interesting field 
of research. My predecessor and my suc- 
cessor are shining examples of those who 
have advanced the limits of our knowledge 
in this branch. But the domain of descrip- 
tive taxonomy, the elaboration of genera 
and species, is this an inviting field for the 
young botanist who is seeking an oppor- 
tunity to take part in solving the problem of 
relationships ? 

For reasons already given this branch has 
been unpopular in recent years. Though 
descriptive taxonomy will never attract 


workers to the proportionate extent that it 


did before the rise of the experimental s¢i- 
ences, yet it will be found to satisfy the 
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cravings that are characteristic of the stu- 
dents of science. The mental satisfaction of 
the scientist who loves his work comes not 
- alone from achievement, but from the actual 
doing. 
There is the search for truth, the dis- 
covery of facts, the arrangement of the 
facts to represent relationships, the peer- 
ing behind nature as she is to determine 
how she came to be what she is, the blending 
of all into a harmonious whole, the feeling 
that we are solving one of the fundamental 
problems of the universe. Our imagination 
bids us soar aloft in the realms of specula- 
tion, but our progress in these delightful 
journeys is ever limited by the chains of 
facts binding us to earth. We are victims 
of the inexorable law of compensation. We 
must pay the price for successful flights in 
this realm of speculation where we dream 
our dreams and build our theories. This 
price is the drudgery of slowly accumu- 
lating facts.) We must work, work, work. 
We must examine thousands of specimens, 
both living and preserved, in herbarium, 
garden and field, just as the comparative 
morphologist must examine thousands of 
sections, staining, cutting, mounting. We 
must measure and weigh evidence, per- 
sistently, patiently, accurately. It is thus 
that we lengthen the chains binding us to 
earth and thereby soar higher and higher. 
Occasionally one of us is so exhilarated with 
_ the joy of soaring that he severs the chains 
of facts and rises unrestricted, but, alas, soon 
disappears from view. Some of us are 
so busy with our facts that we never have 
time for soaring. Only a few have that 
happy combination of industry and imagi- 
nation that allows them to rise to great 
heights and yet remain within our view. 
These few have that rare ability to select 
related facts, to distinguish the essential 
from the non-essential, to separate the sig- 
nificant from the insignificant. 
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The laboratory of the descriptive tax- 
onomist is three fold, the field, the her- 
barium and the garden. The facts con- 
cerning the plants that he studies can most 
satisfactorily be observed from living speci- 
mens in their native habitat, that is in the 
field. Apart from the practical impossi- 
bility of observing in the field all the 
plants that the worker may wish to study, 
there is the difficulty of comparing those 
that grow in different localities. This diffi- 
culty is in part overcome by bringing to- 
gether in a herbarium preserved speci- 
mens. The disadvantage of studying her- 
barium specimens is that in the larger in- 
dividuals only a part can be represented 
and that many characteristics of the living — 
plant can not be shown. By far the most 
satisfactory method of studying plants 
from widely separated localities is to bring 
them together in a botanic garden where 
they may be preserved alive. It is almost 
hopeless to attempt the study from her- 
barium specimens alone of such groups as 
eactuses, palms, agaves, and bamboos. I 
ean not let this occasion pass without em- 
phasizing to you the importance to taxon- 
omy of having a national botanic garden. 
Under the supervision of the federal gov- 
ernment such a garden is likely to receive 
more ample support than one depending 
upon state, municipal, or private aid, and 
because of its national character is likely to 
extend its influence over a wider area. 

There is another phase of descriptive 
taxonomy—an eminently practical one— 
which merits attention, namely, certain re- 
lations between this branch and all other 
branches of botany, relations which involve 
the use of the botanical names of plants. 
Taxonomy is the classification of organ- 
isms, but definite progress requires the use 
of names for the organisms classified. 
Names are older than systems of classifica- 
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tion. First there were vernacular names 
in the different languages. Then vernacu- 
lar names in Latin acquired prominence 
because Latin early became the language 
of the books. Later we have the develop- 
ment of the idea of the genus with the cor- 
responding application of the generic 
name, the kinds or species being distin- 
guished by descriptive phrases. And 
finally Linneus introduced the use of the 
trivial or, as it is now called, the specific 
name. Thus each species is designated by 
a binomial. You will readily see that 
plant names become, as it were, units of 
precision by which all branches of botany 
are standardized. From this standpoint 
taxonomy is fundamental because it fur- 
nishes the standard units of comparison 
and coordination, these units being not 
merely the names but the ideas which 
these names represent. 

Botanists not always have been suffi- 
ciently impressed with the necessity of 
basing results upon carefully prepared 
standards. If a chemist wishes to deter- 
mine acidity by titration he first prepares 
standard solutions of acid and alkali; or if 
he wishes to determine the atomic weight 
of zinc he first prepares pure zine or zinc 
salt as a basis from which to work. If a 
surveyor wishes to cover a country by tri- 
angulation he first measures with extreme 
accuracy his base line. Results can not be 
compared unless they are based upon an 
accurate common standard. Suppose a 
chemist wishes to determine the solubility 
in water of sodium carbonate at different 
temperatures and to compare his results 
with those obtained by a chemist in another 
country. Suppose he is well trained, accu- 
rate in his methods, has balances weighing 
to a small fraction of a milligram, deter- 
mines the solubility of his glass vesseis, and 
the purity of his distilled water, and is able 
to calculate results within small limits of 
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probable error. Then finally suppose that 
he bases all his careful work on a bag of 
washing soda obtained at a corner grocery 
What would you think of him? Suppose 
an American botanist wishes to repeat the 
investigations made by an English botanis; 
upon the anatomy of the stem of the day 
lily. Suppose that he is well trained, acey. 
rate in his methods, has the finest of mi. 
crotomes, has at his command the last word 
on staining and methods of imbedding 
supports his record with magnificent 
photomicrographs, and is a master of ql] 
the technique required. Suppose he is not 
acquainted with the day lily, but neverthe. 
less trusts his untrained gardener to bring 
for his investigation a plant which the lat- 
ter thinks probably is a day lily. What 
would you think of him? I have attempted 
to illustrate my point by exaggerated ex- 
amples. I wish, however, to emphasize the 
statement that all comparative investiga- 
tions upon plants depend for their useful- 
ness upon accuracy in the identification of 
the species compared. Even competent 
and experienced botanists have sometimes 
neglected to establish at the beginning of 
an investigation this firm basis for work. 
The less experienced man is sometimes in- 
clined to assume, especially if he has had 
limited training in taxonomy, that plants 
in gardens, greenhouses and_ herbaria be- 
long to the species indicated by the labels 
they bear. Such faith is beautiful to be- 
hold, but, alas and alack! the worker is 
often a victim of misplaced confidence. 
The investigator should first establish the 
identity of the plant which he studies. If 
he has not had sufficient training in syste- 
matic botany to enable him to do this hin- 
self he should refer his specimen to a com- 
petent taxonomist and preferably to a spe 
cialist in the group to which the plant 
belongs. In comparing results based upoD 
definite species of plants there arises 
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another uncertainty. Supposing that the 
second of two investigators whose results 
are to be compared, has based his work on 
correctly identified material, can it be as- 
sumed that the first investigator has taken 
equal pains to identify his material? Un- 
fortunately this assumption may be with- 
out sufficient foundation. One must con- 
sider the probability of error. The paper 
recording results may show internal evi- 
dence of a satisfactory nature. The author 
may state the origin of his material or note 
the care taken in its identification, or that 
it was submitted to a specialist. Any such 
internal evidence increases confidence in 
the results. If the plants used by both in- 
vestigators of this hypothetical pair have 
been accurately identified we may apply 
the mathematical axiom, things equal to 
the same thing are equal to each other. 
However, the probability of error is very 
greatly reduced if direct comparison can 
be made. This can be done only if each in- 
vestigator has preserved the plants he has 
studied. This leads me to make this plea 
to botanists. Let every worker preserve 
the specimen he has studied if his results 
are in any way connected with the identity 
of the species. I think that anatomists, 
cytologists, morphologists, and others that 
study the internal structure of plants, are 
in the habit of preserving in alcohol or 
other liquid, the portion of the plant with 
which they have worked. Specimens of 
this kind should always be preserved in 
order that observations may be confirmed, 
but fragments, such as these are likely to 
be, are not usually sufficient for taxonomic 
identification. For the latter purpose a 
specimen should be prepared and placed in 
a public herbarium, accompanied by a 
label bearing the data necessary to connect 
the specimen with the investigation that it 
supports. If such supporting evidence is 
at hand any controversy as to the identity 
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of the plants studied by different workers 
can be settled by consulting these herbarium 
specimens. The physiologist may find it to 
his advantage to follow the same proced- 
ure. His work is often with plant life in 
general rather than with particular species. 
But whenever his investigations concern 
definite species he should preserve her- 
barium specimens. The ecologists are fond 
of giving lists of plants growing under 
certain conditions and comparing these 
plants with those growing under similar 
conditions elsewhere. In the early days 
of this younger branch of botanical sci- 
ence little attention was paid to the identity 
of the species, and still less to preserving 
representative specimens. The subject was 
lightly waved aside with the assertion that 
they were not concerned with the identity . 
of the individual species, only with the as- 
pect of the vegetation. The modern school 
of ecologists, I am pleased to say, takes a 
more serious view of the rdéle played by 
definite species. If it is worth while pub- 
lishing a list of species at all, it is worth 
while supporting the record with perma- 
nent evidence. The geneticists, a young 
and active breod of investigators, will find 
it to their advantage also to adopt the 
method outlined above. The living speci- 
mens are the best of evidence while they 
exist, but at best they are evanescent. Her- 
barium specimens, if properly prepared 
and properly cared for afterwards, are 
permanent. If his plants have been passed 
upon by a general taxonomist or better by 
a group specialist the non-taxonomist may 
be deluded with the idea that his record is © 
complete, that the identity of his species is 
beyond question and is fixed for ever and 
ever. Such an assumption depends upon 
the infallibility of taxonomists. I can as- 
sure you, however, that taxonomists are 
very fallible. Specialists may not agree 
among themselves on the identity of a 
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given plant, and the same specialist may 
not agree with himself on the identifica- 
tion of the same plant made at different 
times. This is not said to discredit the 
specialist. But specialists in taxonomy like 
specialists in other lines are not, even 
though specialists, masters of all the knowl- 
edge of the group of plants they study. 
Their opinions may change as their knowl- 
edge increases. Then let me repeat, the 
only safe way to support records when 
definite species are concerned is to pre- 
serve specimens and place them in a public 
herbarium. 

The names of plants are the common 
language connecting all sciences and arts 
having any relation to botany. For a large 
part of the botanical public, consisting of 
agriculturists, horticulturists and many 
botanists, especially those who are not tax- 
onomists, the usefulness of taxonomic work 
lies in the ease and certainty with which 
botanical names can be applied. To them 
names are convenient symbols by which 
plants are known. A change in the appli- 
eation of botanical names is as confusing 
as the change of a person’s name. Conse- 
quently they look with concern and dis- 
favor upon the seemingly kaleidoscopic 
changes undergone by the names of com- 
mon plants. After the publication of the 
‘Rochester Code’’ there was a rush to 
bring plant names in accord with this code. 
Some of this work was serious or at least 
sincere. Some was such as to leave the im- 
pression that the authors had in mind 
chiefly the publication of new combinations. 
The flood of new names appearing in lists, 
local floras and isolated notes, the work 
based upon a study of books rather than of 
plants, produced an unfavorable effect 
upon the standing of systematic botany. 
Those unfamiliar with the real scope and 
meaning of taxonomy hastily concluded 
that this branch of botany was for trifiers, 
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was not worthy of serious study, and was 
to be avoided. 

But we should not be confused by super. 
ficialities. For example, an enthusiastic 
youth, wishing to climb the ladder of fame, 
makes a voluminous list of plants groy. 
ing in swamp, in prairie and in forest, and 
inflicts upon the public, ‘‘The Ecology of 
Podunk.’’ His brother, with an equally 
laudable purpose, delves in some musty 
volumes, consults the Index Kewensis, and 
emerges with a list of brand-new combina. 
tions, after each of which appears his own 
name as the authority. Let us not judge 
the scope of ecology by the incomplete 
efforts of the one, nor the scope of descrip. 
tive taxonomy by the misdirected efforts of 
the other. 

Nomenclature is an essential detail in all 
taxonomic work. One should not hesitate 
to change a name if there is a necessity for 
a change. It has been said that a name is 
an expression of a taxonomic idea. Noth- 
ing should stand in the way of the most 
precise expression of correct taxonomic 
ideas. While it is desirable to conserve 
familiar names it is a poor policy to avoid 
change merely to conserve names. The ob- 
jection, then, is not to the study of nomen- 
clature as a detail in connection with mono- 
graphic work, but to its study apart from 
the study of the organisms to which the 
nomenclature applies. There is even ob- 
jection to work in which a superficial con- 
sideration of organisms is merely a series 
of pegs upon which to hang an elaborate 
study of nomenclature. Changes in names 
should be evidently a result of serious study 
of the group concerned. | 

The non-taxonomie public is constantly 
pleading with the taxonomists ‘‘to get to 
gether,’’ to agree on a system of nomencla- 
ture which shall result in the stability of 
plant names. The taxonomists, I may say, 
are sometimes impelled to voice the same 
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sentiments in so far as concerns changes of 
names in groups of plants of which they 
have no special knowledge. Several at- 
tempts have been made to legislate upon 
the subject of nomenclature. It has been 
impossible thus far to frame a set of rules 
to which all botanists can agree. There are 
the rules of botanical nomenclature formu- 
lated at the International Botanical Con- 
gress held at Vienna in 1905. These rules 
are often referred to as the Vienna Code. 
To many competent botanists in both Eu- 
rope and America these rules are so un- 
satisfactory that they will not subscribe to 
them. In this country many botanists 
have agreed upon a code, usually known as 
the American Code, which from the prac- 
tical standpoint is more certain in its appli- 
cation. These two codes provide that our 
nomenclature shall begin with the year 
1753, the date of the publication of the 
first edition of the ‘‘Species Plantarum’’ 
by Linneus. There are still other botan- 
ists who would throw aside all limitations 
to the rule of priority and use the earliest 
names to be found in literature. Recently 
some one proposed a new name for the 
genus Zizania because Zizania of Linneus, 
the swamp grass called wild rice, is not the 
same as Zizanion of the New Testament, 
which is the name of the weed the enemy 
came and sowed and which in our version 
is called ‘‘tares.”’ It is not my purpose 
here to discuss these systems of nomencla- 
ture. I am only calling attention to the 
lack of unanimity on the subject among 
taxonomists. But suppose all taxonomists 
should agree upon a single system of nom- 
enclature. Would this do away with the 
changes of names? By no means. In the 
first place it would take years to adapt the 
hundreds of thousands of names of plants 
to any code that might be adopted. But 
aside from these changes coincident with 
the search through countless books, pam- 
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phlets and ephemeral sheets, some very 
rare, some probably unknown to the present 
generation of botanists, aside from these 
changes due to the imperfections of our 
records, there are other changes resulting 
from the increase in our knowledge of 
plants. Stability in nomenclature is unat- 
tainable, just as stability or permanence in 
any branch of learning is unattainable so 
long as our knowledge concerning that 
branch is increasing. Codes of nomencla- 
ture enable botanists to make changes ac- 
cording to definite rules, they do not 
eliminate change. We shall have stability 
of nomenclature only when we have stabil- 
ity of taxonomic ideas, which latter will 
come only with infinite knowledge. 

This society includes a large percentage 
of the botanists of this country, physiolo- 
gists, morphologists, taxonomists, paleon- 
tologists, ecologists, cytologists, anatomists, 
geneticists, pathologists, but all botanists, 
and all contributing to the upbuilding of 
the science of botany. The society might 
be compared to a living organism, in which 
each botanist is performing a definite work 
contributing to the success of the society, 
even as each organ, or each cell, performs 
a definite function necessary or helpful to 
the life of the organism. By far the 
greater part of our work consists in ac- 
cumulating details. As a successful army 
can not consist solely of generals, so a suc- 
cessful botanical society can not consist 
solely of philosophers. As the great gen- 
eral is one with an extended knowledge of 
the duties of his subordinates, so the true 
philosophical botanist must be intimately 
acquainted with much of the detail of the 
worker, the drudgery of small things. 

When first we enter the realm of botan- 
ical research we long in the impatience of 
youth to make some great discovery, to 
reach at a single bound the heights to which 
others slowly toil. As we grow older we | 
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realize that we must ‘‘build the ladder by 
which we rise.’’ Each of us finds that he 
is but one of a vast army of patient plod- 
ders, seekers after truth. We become more 
and more willing to do that which is close 
at hand, to seize small opportunities as they 
pass, rather than waste time looking for 
the great opportunities of our dreams. 
Darwin was one of our great speculative 
philosophers, but his philosophy was 
founded upon an amazing array of facts, 
and his experience as an observer of de- 
tails, especially that gained in his classic 
taxonomic investigation of the barnacles, 
contributed in no small degree to the 
soundness of his philosophical judgment. 

Though the realm of botany, as a whole, 
is too great for any one individual to com- 
prehend all its branches, and each must 
confine himself to one or two branches, the 
sympathy of each may and should extend 
to every branch. Finally, the ideal of tax- 
onomy is the utilization of the results ob- 
tained by all the branches of botany; it is 
the expression of the sum of the knowledge 
to which all contribute; it is the philosophy 
of botany in that it correlates the parts 
into a harmonious and ever growing whole. 


A. 8. HitcHcock 
U. S. DEPARTMENT OF AGRICULTURE 


THE CENTIGRADE THERMOMETER 


Tue Hon. Albert Johnson, member of Con- 
gress from the third district of the state of 
Washington, under date of January 12, ad- 
dressed to members of the American Associa- 
tion for the Advancement of Science the 
letter which follows: 


A reprint of my speech ‘‘ Abolish the Fahrenheit 
Thermometer,’’ dealing with Bill H. R. 528, in- 
troduced by me on December 6, 1915, is sent here- 
with to all members of the American Association 
for the Advancement of Science. 

The speech is followed by extracts from letters, 
and I profit by this opportunity to express my sin- 
cere thanks to the writers of those letters for the 
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valuable aid which they have rendered, | request 
that this acknowledgment be accepted in ey of 9 
personal reply, which I am reluctantly compelled ty 
forego, owing to lack of time and clerical help, 

The labor and expense involved in this under. 
taking will at best be considerable, Already the 
expense for printing exceeds $150. While every 
step should be taken with due deliberation, any 
unnecessary delay would involve a regrettable jp. 
crease of labor and expense. If no action is taken 
at this session of congress, much of the work wi! 
have to be done over again at some other Session, 
No man that has any regard for his reputation 
will care to say that the irrational, inconvenient 
Fahrenheit scale ought to be maintained; the only 
question is, how soon it should be abolished, Ap 
amendment lengthening the transition period to 
8 or 10 or 15 years may be worth considering, but 
we should ill deserve our reputation as a progres. 
sive nation if we delayed to set a date for the 
abolition of a daily felt nuisance. As pointed out 
by several correspondents, it ought to have been 
done long ago. The change will necessarily be at- 
tended with considerable inconvenience, but this 
will not be lessened but increased by delay. We 
have already earned enough ridicule by clinging 

. 80 long to the worst thermometric scale. 

Every man in a responsible position now has a 
chance to gain credit by doing his best to facili- 
tate the change. If any should feel tempted to 
advocate delay, they ought to consider that they 
would thereby gain not credit but discredit, be- 
cause the change is sure to be made in the near 
future. 

The Pan-American Scientific Congress has twice 
recommended ‘‘the establishment of the Pan- 
American Meteorological Service.’’ Evidently 
the first requisite for that purpose is the aban- 
donment of the Fahrenheit scale. 

It appears that the government departments 
have authority, under existing law, to discontinue 
the use of the Fahrenheit scale. In publications 
designed for the scientific public, many bureaus 
do use the centigrade exclusively. However, 4 
regards publications intended for the general pub- 
lie, it is evident that the departments would ex 
pose themselves to severe criticism if they made 
the change without an express mandate from Col 
gress. Congress evidently will not act except im 
response to an unmistakable demand on the part 

‘of the scientific public. 
All progressive scientists, therefore, should unite 
to rid American science of this ‘‘iron shirt of 
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habit.’’ By a resolute simultaneous effort at the 
first onset, when interest is fresh, we may avoid 
the necessity of spending ten times the amount 
of labor in wearisome and costly agitation. No 
earnest man should excuse himself on the plea that 
(‘the others’? will push the bill through without 
his help. If every man took that attitude, there 
would be no ‘‘others.’’ 

At my request a committee, under the chair- 
manship of Dr. 8. W. Stratton, Director of the 
Bureau of Standards, has been appointed by the 
American Association for the Advancement of 
Science to take charge of the bill. This com- 
mittee, located at Washington, within easy reach 
of congress, will serve as the natural center of a 
nation-wide organization. All communications on 
the subject should hereafter be addressed to 
‘‘Thermometer Committee A. A. A. S., Bureau of 
Standards, Washington, D. C.’’ 

It is recommended that local committees, as 
branches of a national organization, be formed in 
all the states, to bring the subject to the atten- 
tion of the press and to secure the adoption of 
resolutions by scientific and educational organi- 
zations, faculties of universitfes, firms, corpora- 
tions, ete. Copies of such resolutions—the briefer 
the better—should be sent to as many individual 
members of congress as possible. 

The American Association for the Advancement 
of Science, with nearly 9,000 members, might 
itself be deemed fairly representative of the 
Americar scientific public. Nevertheless, in order 
to avoid the criticism that this measure was 
pushed through congress without adequate consul- 
tation of those concerned, I shall be glad to send 
this circular and the reprint of my speech to other 
. Societies, if their secretaries will express a wish 
to that effect. As the type is kept standing, it 
will be easy to order new editions as fast as the 
demand for them arises. By thus submitting the 
question, as nearly as possible, to a popular vote 
of all those who are competent to express an 
opinion, all semblance of arbitrary action may be 
avoided. 

Meantime it is hoped that the present circular 
and accompanying speech will be reprinted and 
discussed as widely as possible in the scientific 
yee popular press, so that any one who cares to 
alse objections may have a chance to do so. 
Clippings containing such printed discussions will 
be thankfully received by the above-named com- 
mittee. 


For the present you can render valuable aid by 
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answering the questions on. the enclosed question 
sheet and mailing it in the enclosed envelope, 
which requires no postage. Unless you express a 
wish to the contrary, it will be assumed that you 
permit the publication of your remarks entire or 
in extract. 


The questions are as follows: 


1, Should the use of the Fahrenheit scale be 
discontinued ? 

2. Can you suggest arguments in addition to 
those contained in the accompanying documents? 

3. Can you suggest amendments to the bill? 
(Text of bill on page 3 of speech.) 

4, What length of time should be allowed be- 
fore the use of centigrade degrees, with or with- 
out the addition of the equivalent in Fahrenheit 
degrees, becomes obligatory in government publi- 
cations? 

5. What length of time should be allowed before 
the use of Fahrenheit degrees in parentheses after 
centigrade degrees is discontinued? 

6. In case you were invited by the Committee 
on Coinage, Weights and Measures to state your 
opinion orally before them, would you be willing 
to come to Washington for that purpose? 

7. Do you know of any organization that might 
be willing, on invitation by the committee, to send 
delegates to Washington for the same purpose? 

8. Are you willing to work in behalf of this 
movement—by writing, lecturing, organizing state 
committees and other committees, securing reso- 
lutions from societies, faculties of universities, 
etc.? 

9. Can you suggest other methods of work? 

10. Can you give the names and addresses of sec- 
retaries of societies whose members ought to re- 
ceive the circular and other documents? 


SUMMER “ ASSEMBLY IN SCIENCE” AT 
THE SCRIPPS INSTITUTION 


THE experiment of holding a “Summer 
Assembly in Science” at the Scripps Institu- 
tion for Biological Research at La Jolla, on 
the sea coast near San Diego, will be tried by 
the University of California this summer for 
the first time. The purpose is to disseminate 
among teachers of biology and physical geog- 
raphy and others interested in modern science 
the discoveries and new points of view which 
are resulting from the investigations of this 
research department of the university, and to 
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acquaint scientific men with the richly varied 
sea-life of the California coast. 

There will be lectures, conferences and 
demonstrations every afternoon of the six 
weeks by members of the scientific staff of the 
institution on the following subjects (each 
once weekly). “The Relation of Biology to 
the Sciences of Man,” Professor William E. 
Ritter, Fridays; “ Heredity, Environment and 
Adaptation,” Dr. F. V. Sumner, Thursdays; 
“ Some of the Messages of Marine Biology to 
Student and Teacher,” E. L. Michael, Wed- 
nesdays; “ Physical Oceanography, Including 
Some of Its Relations to Meteorology,” G. F. 
McEwen, Tuesdays. “ Local Coastal Physical 
Geography ” will be a course to be conducted 
Monday, Wednesday and Friday mornings, 
at 10 o’clock by W. C. Crandall, who as master 
of the Alexander Agassiz, the institution’s sea- 
going scientific collecting vessel, has wide 
familiarity with the California coast. The 
rest of the mornings of every day except Satur- 
day will be devoted to lectures, laboratory, 
museum and field work for small groups of 
students on the characteristic animal and plant 
life of the ocean waters along the shore of 
southern California, this work being con- 
ducted by W. C. Crandall and P. S. Barnhart. 

The university has been encouraged in such 
undertakings by the success of the annual 
summer session at Berkeley (for next summer 
from June 26 to August 5), which last year 
enrolled 5,364 students. 

Half a mile of ocean frontage, with cliffs, 
sand beaches and tide pools inhabited by a 
wide variety of sea-life is the ideal location 
which the Scripps Institution for Biological 
Research occupies, two miles north of La Jolla 
and fifteen miles north of the center of San 
Diego but within the corporate limits of the 
city. The “investors,” as Miss Ellen B. 
Scripps and Mr. E. W. Scripps prefer to be 
known, have provided the Scripps Institution 
with maintenance funds and with a commodi- 
ous laboratory building containing twelve 
private laboratories for investigators, a large 
aquarium room, a two-story concrete museum 
and library building, now in course of con- 
struction; and a concrete pier a thousand feet 
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in length, at which the eighty-five foot collect. 
ing vessel, the Alexander Agassiz, can dock, and 
from the end of which, far out beyond the suri 
zone, pure sea water is pumped in to supply 
the nineteen tanks in the public aquarium and 
also the scientific laboratories. The instity. 
tion possesses a biological library of oye: 
5,000 bound volumes and 8,000 pamphlets anj 
the principal scientific journals in its field, 
and a museum is being assembled of the 
marine fauna of the California coast. 

“ Endowed research in pure science is abso- 
lutely essential to continued progress jn 
civilization ”—such is the declaration of faith 
which Director William E. Ritter makes in his 
announcement of this assembly in science at 
La Jolla, from June 25 to August 5. “Inq 
democratic country like ours,” he continues, 
“there must be provision for investigation 
and also definite measures to disseminate the 
fruits of investigation as widely as possible 
among the people.” 

Any persons interested in science who wish 
to attend the assembly at the Scripps Insti- 
tution are requested to write as soon as pos- 
sible to Professor William E. Ritter, scientific 
director of the institution, at La Jolla, so that 
proper provision may be made. 


THE CLOSING OF BRITISH MUSEUMS 


A protest against the closing of British 
museums (including art galleries) was made 
to the prime minister on February 10 by a 
deputation representing the Museums Asso- 
ciation, the National Art Collections Fund, 
the Royal Asiatic Society, the Hellenic Soci- 
ety, the Art Workers’ Guild and the Imperial 
Arts League. Mr. Asquith said that in addi- 
tion to the reading room of the British Mu- 
seum, the government had decided to keep 
open the National Gallery and the Victoria 
and Albert Museum. In view of the numerous 
colonial visitors and wounded soldiers who re- 
sorted to the Natural History Museum, a fur- 
ther concession might be made by keeping 
open the portions of the museum which most 
interest ordinary visitors. Sir E. Ray Lav- 
kester writes to the London Times: 

I am afraid that our legislators are ignorant of 
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the contents and purposes of the museum, as well 
as misinformed in regard to the paltry amount 
really involved in admitting the public. That is 
more than probable since, when I was its director, 
I was frequently told by the eminent politicians 
and other publie men—who had unfortunately been 
appointed trustees of the museum—that they had 
never visited its galleries, and really felt little in- 
terest in its contents. The action of those who 
desire to pose as economists in making a paltry 
saving by treating science with contempt can only 
be explained by their disastrous ignorance. 


Lord Morley writes to the same journal in 
regard to the Natural History Museum: 


The saving to be effected would be nearer 
£2,000 than £3,000 per annum. I need not dwell 
on the disadvantage to students; that is obvious. 
Then, as the Archbishop said, not at all too 
strongly, ‘‘there would be a great deal of disap- 
pointment to such institutions as convalescent 
homes in the neighborhood of the Natural His- 
tory Museum, which had been largely visited by 
wounded officers and men.’’ Besides these, Lon- 
don has a host of colonial visitors just now, and 
experience shows that the Natural History Mu- 
seum is one of the places the best of them most 
desire to see. Interest in the Elgin Marbles at 
Bloomsbury may, if ministers like, be more or 
less of an acquired taste. Interest in and curiosity 
about the animals, birds, insects and all the other 
wonders in the collection at South Kensington 
are simple and natural and instructive. To shut 
your doors in face of curiosity and interest so 
general, wholesome, and enlivening as this, for 


' the sake of a few hundred pounds in a budget 


counted by thousands of millions, seems a singular 
and not quite a diminutive example of perversity, 
even in our civilized world’s present saturnalia of 
perversity. 


SCIENTIFIC NOTES AND NEWS 


Tue Hébert Prize of the Paris Academy of 
Sciences has been awarded to Professor M. I. 
Pupin, of Columbia University, for his theo- 
retical and experimental researches in elec- 
tricity. 

Tue William H. Nichols medal will be pre- 
sented to Dr. Claud S. Hudson at the meeting 
of the New York section of the American 
Chemical Society, on March 10. Dr. Hudson 


will make an address on “ The Acetyl Deriva- 
tives of the Sugars,” 
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Dr. Simon FLexner, director of the labora- 
tories of the Rockefeller Institute for Medical 
Research, has been appointed Cutler lecturer 
at the Harvard Medical School for 1915-16. 


Dr. Braptey Moore Davis, professor of bot- 
any at the University of Pennsylvania, has 
been elected a fellow of the American Acad- | 
emy of Arts and Sciences. 


THE committee of the British Privy Coun- 
cil for Scientific and Industrial Research has | 
appointed the Hon. Sir C. A. Parsons, K.C.B., 
F.R.S., to be a member of the advisory coun- 
cil in place of Professor B. Hopkinson, F.R.3., 
who has been forced to resign by the pressure 
of special work connected with the war. The 
committee has also appointed Professor J. F. 
Thorpe, F.R.S., to fill the vacancy on the ad- 
visory council caused by the death of Pro- 
fessor Raphael Meldola, F.R.S. 


Dr. Henry K. Benson, professor of indus- 
trial chemistry at the University of Washing- 
ton, has been appointed director of the newly 
established Bureau of Industrial Research, the 
first such institution on the Pacific coast.. 
One fellowship dealing with a problem of the 
iron and steel industry and amounting to 
$2,000 has already been established as a re- 
sult of the cooperative spirit existing between 
the bureau and the business men of the Pa- 
cific northwest. Other fellowships are con- 
templated. Men interested in the by-products 
of the fisheries industries have also assigned 
one of their problems to the bureau for spe- 
cial investigation. The bureau will attempt 
to coordinate the research activities already 
undertaken by the university, with a view to 
the utilization of the resources of Washing- 
ton. 

Dr. Freperick H. Buopcett, since 1912 


plant pathologist and physiologist at the Texas 
Agricultural Experiment Station, on January 


’ 1, assumed his duties as pathologist in the 


Extension Service of the Agricultural and 
Mechanical College of Texas. The increasing 
volume of correspondence and the need of 
definite information by field observations and 
demonstration projects on disease control will 
be met by this addition to the staff. 
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Dr. IsaporE Dyer, dean of the college of 
medicine of Tulane University, and an au- 
thority on leprosy, addressed the senate com- 
mittee on February 17 in Washington on a 
national leprosorium. 


Proressor H. V. Tartar, head of the Ore- 
gon Experiment Station department of chem- 
istry, has been granted a two-year leave of ab- 
sence to pursue research work at eastern uni- 
versities. 


AN expedition for the study of echinoderms 
and siphonophores, under the auspices of the 
department of marine biology of the Carnegie 
Institution of Washington, will leave New 
York for Tobago, British West Indies, on 


March 10. The investigators are Dr. Hubert, 


Lyman Clark, of Harvard University; Pro- 
fessor Th. Mortensen, of Copenhagen, and 
Dr. Alfred G. Mayer. Professor E. Newton 
Harvey, of Princeton University, will visit 
Japan under the auspices of the same agency. 


Mr. H. U. Hatt, leader of the University 
of Pennsylvania Museum’s expedition to Si- 
beria, has arrived in Philadelphia, after an 
absence of nearly two years. The expedition 
covered some hitherto unknown parts of Si- 
beria and experienced a great number of hard- 
ships. Many collections of ethnological speci- 
mens have been brought home to the museum. 


Knup Rasmussen, the Danish explorer, pro- 
poses to sail on his next expedition from 
Copenhagen to Greenland, about April 1. 
The region he proposes to explore is the deso- 
late country between Peary Land and Green- 
land, and to the north of Etah, where Donald 
B. MacMillan and his fellow-explorers are ice- 
bound for the present winter. 


Proressor §. J. Barnett asks us to state 
that the $300 grant to him from the trustees 
of the Ohio State University was not made 
for work on the cause of the earth’s magnet- 
ism, as reported, but for experiments on the 
magnetic effects of rotating nickel and cobalt. 


Ar the meeting of the New York Section of 
the American Chemical Society on March 10, 
Dr. Carl L. Alsberg, chief of the bureau of 
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chemistry of the Department of Agriculture, 
made an address on “ The Development of . 
Bureau of Chemis 


Berore the Philosophical Society of Wash. 
ington on March 4, the address was given by 
the retiring president, Dr. W. S. Bichelberger 
on “The Distances of the Heavenly Bodies,” 


Dr. Cuartes R. Srooxarp, professor of 
anatomy in the Cornell University Medica] 
College, gave, on March 1, the second in , 
series of public lectures before the Yale Chap- 
ter of Sigma Xi. His subject was “ Experi. 
mental Studies on the Influence of Alcohol in 
Development and Inheritance.” 


Dr. Georce T. Moore, director of the Mis- 
souri Botanical Garden, delivered recently ap 
address before the Massachusetts Horticul- 
tural Society at Boston, on “The Missouri 
Botanical Garden.” 


THe next Harvey lecture at the New York 
Academy of Medicine will be given Saturday 
evening, March 11, by Professor Henry A. 
Christian, of Harvard University, on “Some 
Phases of the Nephritis Problem.” 


Dr. Louis Duncan, of the consulting engi- 
neering firm of Duncan, Young and Con- 
pany, New York City, distinguished for his 
work in applied electricity, associate professor 
of applied electricity at the Johns Hopkins 
University from 1887 to 1899, and head of the 
department of electrical engineering at the 
Massachusetts Institute of Technology from 
1902 to 1904, has died in his fifty-fourth year. 


Cuartes G. Ph.D. (Johns Hop- 
kins), for the past eleven years head of the 
department of chemistry, University of Arkan- 
sas, died at Fayetteville, on February 23, of 
tubercular meningitis. 

Dr. Henry Bamp Fav, professor of clin- 
ical medicine in the Rush Medical College and 
professor of medicine in the Chicago Poly- 
clinic, died from pneumonia on February 20, 
aged fifty-five years. 

A. S. Marsn, who held a studentship in 
botany in Caius College, Cambridge, and had 
made valuable contributions to plant ecology, 
has been killed in the war. 
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Dr. Francis Wyatt, of New York City, an 
authority on fermentation and brewing, has 
died at the age of sixty-one years. 


ProressoR JOHAN CHRISTIAN MoBERG, of the 
University of Lund, the distinguished paleon- 
tologist and stratigrapher, died on December 
30, 1915, at the age of sixty-one years. 


News has been sent us of the death of Alan 
Owston, naturalist and merchant, of Yoko- 
hama. Mr. Owston was born in England in 
1853 and, while a boy, went to Yokohama, 
where he was engaged in a general export and 
import business. In connection with this, 
however, he undertook deep-sea dredging, 
fitting up different yachts, the best one being 
the Golden Hind, with which he made numer- 
ous explorations of the deep sea. Among other 
things, he discovered many new species of 
fishes. These have been described by Dr. 
Jordan and his associates, Dr. Gilbert and 
Professors Snyder and Starks, and by Dr. 
Tanaka, of the Imperial University of Tokyo. 
Part of his collections are in the National 
Museum and the British Museum, but the bulk 
of them has been purchased by the Carnegie 
Museum of Pittsburgh. In addition to his 
work as a naturalist and explorer of the deep 
sea, Dr. Owston took a very deep interest in 
the cause of national peace, writing under the 
pen name of “ Asio,” numerous articles in 
Japan in opposition to the war system. Re- 
cently he became one of the editors of a jour- 
nal known as Commercial Japan. 


Mr. Warren K. Mooreneap, of Andover, 
Massachusetts, is preparing a volume on 
Indian stone ornaments and problematical 
forms. He will be glad to receive communica- 
tions from museum curators and those inter- 
ested in technical study of prehistoric stone 
ornamental objects and the distribution of 
such forms. Mr. Moorehead will present a 
number of maps showing areas in which orna- 
mental and problematical forms known as 
banner, winged and bird stones, charms and 
amulets, ete., are found. The relation of these 


to the distribution of linguistic stocks will be 
indicated, 


Tue President of the United States has 
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issued a proclamation, dated February 11, 
stating that whereas, certain prehistoric 
aboriginal ruins situated upon public lands 
of the United States, within the Santa Fe 
National Forest, in the state of New Mexico, 
are of unusual ethnologic, scientific and edu- 
cational interest, and it appears that the pub- 
lic interests would be promoted by reserving 
these relics of a vanished people, with as much 
land as may be necessary for their proper pro- 
tection, therefore a national monument is 
established to be known as the Bandelier Na- 
tional Monument. 


Tue department of chemistry of the College 
of the City of New York announces special 
lectures to be given at 3 p.M., as follows: 


March 10—‘‘ Food Control in New York City,’’ 
by Mr. Lucius P. Brown, director, Bureau of 
Food and Drugs, Dept. of Health, New York City. 

March 17—‘‘The Extraction of Radium from 
Its Ores,’’ by Dr. Chas. L. Parsons, mineral tech- 
nologist, United States Bureau of Mines. 

April 7—‘‘Chemical Control of Medical Sup- 
plies Purchased for the United States Army,’’ by 
Lieutenant D. W. Fetterolf, Medical Relief 
Corps, United States Army. 

April 14—‘‘ Science in the Humanities,’’ by Mr. 
Elwood Hendrick. 

May 5—‘‘ The Emancipation of American Chem- 
ical Industries,’’ by Dr. Thomas H. Norton, com- 
mercial agent, U. S. Department of Commerce. 

May 12—‘‘Food Poison,’’ by Mr. James P. 
Atkinson, chemist, Food and Drug Laboratory, 
Department of Health, New York City. 


UNIVERSITY AND EDUCATIONAL 
NEWS 


Tue University of Illinois has purchased 
for its school of pharmacy a new site located 
at the corner of Wood and Flournoy Streets, 
Chicago, immediately opposite the new Cook 
County Hospital, and affording a frontage of 
201 feet on Wood Street and 128 feet on 
Flournoy Street. The purchase includes two 
substantial brick buildings erected for the 
Chicago Homeopathic Medical College and 
Hospital some years ago. These buildings will | 
be put into shape at once, and it is expected 
that the school will remove to its new quarters 
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immediately following the close of the present 
school year. The new location is in the great 
medical center of Chicago and only a short 
distance from the medical and dental col- 
leges of the university, which will bring its 
three Chicago departments into much closer 
relations. 


An endowment of $50,000 to support gradu- 
ate fellowships for Canadians in the American 
University, Washington, has been made by the 
estate of the late Hart A. Massey, of Toronto, 
who desired to establish, if possible, some link 
between the Methodism in Canada and the 
United States. 


Mr. OC. E. Prospyn has bequeathed the resi- 
due of his estate, amounting to about £10,000, 
to the University of Bristol. 


Nature quoting from the Pioneer Mail states 
that the staff has now been selected for the 
Lady Hardinge Medical College and Hospital 
at Delhi, which Lord Hardinge opened on 
February 17: Principal and professor of medi- 
cine, Dr. K. A. Platt; professor of anatomy 
and gynecology, Miss Hitton; professor of 
pathology, Miss Field; professor of anatomy, 
Miss Murphy; professor of chemistry, Miss 
A. M. Bane; professor of biology and physiol- 
ogy, Miss M. R. Holmer. It is expected that 
tuition will begin next September, and the 
government of India will contribute a lakh of 
rupees (about $33,500) yearly to the annual 
maintenance charges. 


Dr. Roscor Pounn, Carter professor of juris- 
prudence, has been appointed dean of the Har- 
vard Law School. Dr. Pound is known to 
scientific men for his studies of the phyto- 
geography of Nebraska. He is a member of 
the Botanical Society of America and a fel- 
low of the American Association for the Ad- 
vancement of Science. Dr. Pound was a mem- 
ber of the Committee of the American Asso- 
ciation of University Professors which drew 
up its Report on Academic Freedom and 
Academic Tenure. 


Proressor Eviot Buackwexper, of the Uni- 
versity of Wisconsin, has been called to the 
headship of the department of geology at the 
University of Illinois. 
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DISCUSSION AND CORRESPONDENCE 
CROWN GALL OF PLANTS AND CANCER 


RecentLty I have made discoveries whic) 
tie crown gall of plants closer to cancer of 
man and animals. I can now produce ep. 
bryonic teratomata at will by bacterial inocy. 
lations. All that is necessary is to inoculate 
growing plants in areas containing dormant 
totipotent or pluripotent cells, using Bacteriym 
tumefaciens. Moreover, as in man, daughter 
tumors are produced freely and these also cop. 
tain teratoid elements. These results haye 
been obtained repeatedly during the last two 
months on Pelargonium, tomato, tobacco and 
citrus. A full account will be published within 
a short time. 

Erwin F. Sacra 

WASHINGTON, D. C., 

March 3, 1916 


THE RISE OF SEA LEVEL SHOWN BY COASTAL 
DUNES 

In a paper! published in the second annual 
report of the state geologist of Florida, in 
1909, the writer called attention to sand dunes 
on the coast of southern Florida and the rela- 
tion of these dunes to present sea level. It is 
altogether possible that others have noted the 
value of the evidence shown by coastal dunes 
as indicating changes of sea level with respect 
to the land, but the writer has not seen any 
references to the matter, and for that reason 
mentions it again. 

Dunes may be divided into two classes— 
active and quiescent. Active dunes are those 
that are still growing, fed by supplies of wind- 
blown sand from some nearby expanse. Quies- 
cent dunes are not growing, and are covered 
with vegetation. A good example of an active 
coastal dune is the great dune at Cape Henry, 
Va. Good examples of quiescent dunes may be 
found at many points along the Atlantic coast. 

At some quiescent dunes close to the shore 
the writer has observed that a dune, as shown 
by its shape and the stratification of its sands, 
grew under conditions that no longer exist, 

1Sanford, Samuel, ‘‘Topography and Geology 
of Southern Florida,’’ page 184. 
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there being now a swamp to windward; also, 
as in Florida, there may be outlying keys, or, 
as at many places, beach ridges, the keys or 
peach ridges being higher than the swamp and 
consequently higher than the old beach or 
sandy expanse from which the dune grew. 

Evidently, such quiescent dunes furnish 
positive evidence of a rise of sea level. Also, 
+t is clear that this change of sea level must be 
of Recent or of latest Pleistocene age, the posi- 
tion of the dividing line between Pleistocene 
and Recent time being necessarily a matter of 
opinion, for the dunes can not be old. Even 
those of Florida, which indicate a rise of sea 
level of at least five or six feet at their bases, 
rest on late Pleistocene marls and limestone. 
The exact age of the dunes and the exact 
length of time that has elapsed since they be- 
came quiescent by the growth of swamps cut- 
ting off supplies of sand, are alike indeter- 
minable, but the sharpness of characteristic 
outlines and the size of the trees on many of 
them indicate quiescence for hundreds, but 
not for thousands of years. | 

A locality where this relation between 
swamp growth and dune quiescence may be 
conveniently observed by many persons is at 
Ventnor, N. J., on Absecon Island, south of 
Atlantic City. 

It is believed that the evidence of the dunes 
mentioned confirms that of shore-lines, beach 
ridges, and coastal swamps, namely, that the 
Atlantic coast of the United States has sub- 
sided, or the sea level has risen, in Recent 
time, and that the change of sea level is prob- 
ably still in progress. 

Evidently, also, termination or interruption 
of growth by a near-by rise of water level is 
not restricted to dunes along the sea shore, but 
applies to all dunes. 


S. Sanrorp 
WasuineTon, D. C., 


December 20, 1915 


A REPUTED SPECIFIC FOR BLACKWATER 
FEVER 


I nave in my herbarium two curious plants 
from the interior of Venezuela, which are of 
special interest because of their chemical 
Properties. They were collected and presented 
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to me by Dr. Jesus Maria Pifiango at Guanoco, 
Venezuela. 

The first specimen is used by the natives of 
eastern Venezuela as a specific for the dreaded 
blackwater fever. The plant grows in swamps 
and reaches a height of six feet. It bears 
ovate, opposite, entire leaves, tapering to a 
long point. When boiled to use for fever it 
colors the water rose-pink. 

I should like to invite any reader of SclENCE 
who is an expert in therapeutics, and would be 
interested to analyze and test the properties 
of this plant to communicate with me, and I 
will gladly send a specimen for this purpose. 
For if this plant really possesses the medicinal 
properties ascribed to it, it might be of much 
value in the treatment of the blackwater 
fever, which is so fatal in parts of Venezuela 
and still more prevalent and deadly in tropical 


Africa. 


The other specimen is a very powerful 
narcotic. It is called by the Guarauno Indians 
Charapu; and is used by them for poisoning 
fish in the following manner. A quantity of 
the leaves are gathered and pounded down into 
a small hole in the ground so as to form a ball. 
This is then dried. On going fishing in a 
river or stream, one man takes this ball of 
leaves, dips it in the water and rubs it in his 
hands like a cake of soap. The rest of the 
party, with scoops and baskets, stand a short 
distance down stream. Almost immediately 
the fish become locoed, rise to the surface, 
swim wildly in circles, then become insensible, 
and are easily secured and gathered into the 
baskets, so powerful is the narcotic principle 
of the Charapu. 

CARLOTTA JOAQUINA Maury 


UNIVERSITY REGISTRATION STATISTICS 

To THE Epitor or Science: In the case of 
Washington University, the comparison of the 
University Registration statistics published in 
Science, January 21, 1916, with those pub- 
lished for the year preceding, shows a loss in 
the total number of students in that institu- 
tion. Actually, Washington University had 
an increase; 174 in the degree conferring 
departments alone. This apparent loss is due 
to a change in the classification of a certain 
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group of students, as reported to me by the 
university. 

These students, numbering 308, were classi- 
fied November 1, 1914, under “ Other Courses,” 
and were included in the total for the univer- 
sity. Unfortunately, for November 1, 1915, 
the same group of students, numbering 607, 
were classified under “ Extension and Similar 
Courses ”—a classification not included in the 
total. This makes the discrepancy in the com- 
parison of totals and accounts for the appar- 
ent loss reported. 

Professor James Sutton, recorder of fac- 
ulties of the University of California, reports 
that of the 3,317 students listed in the sta- 
tistics in Science of January 21, 1916, under 
“College,” 174 are students in the school of 
architecture. 

Joun Bure 

NORTHWESTERN UNIVERSITY 


QUOTATIONS 
SCIENCE ON THE WAR PATH 

No unofficial war document thus far pub- 
lished can compare in importance with 
the manifesto issued yesterday on the subject 
of our national neglect of science. The signa- 
tories include many of the foremost scientific 
names of the day. The arguments are crush- 
ing in their conclusiveness. Best of all, if it 
is permissible so to speak, the manifesto is 
issued at a time when we are face to face with 
the most lurid of object lessons. The bulk of 
our failures in the war have been a conse- 
quence of our neglect of that scientific energy, 
strenuousness and organization of which the 
Germans make so much. We believe their 
achievements in this field are exaggerated. At 
the same time, they are far too obvious for us 
to remain undisturbed by them unless we mean 
to resign our ancient place in the world. 

The signatories of the scientific manifesto 
point out that our highest ministers of state 
are mostly ignorant of the obvious facts and 
principles of “ mechanics, chemistry, physics, 
biology, geography and geology.” It will be 
noted that economics is not included, possibly 
because it is regarded as a department of biol- 
ogy. The same ignorance, as the scientists 
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say, runs through the public departments of 
the civil service, and is nearly universal] in the 
House of Commons. Its existence has been 
demonstrated by the announcement, on the 
part of a member of the government, that the 
possibility of making glycerine from lard Was 
a recent discovery. Doubtless some other min- 
ister will shortly allude to the law of gravits. 
tion or to spectrum analysis as phenomena 
which have’ recently come within the cog 
nizance of the government. The remedy for 
this state of affairs, in the opinion of the dis. 
tinguished scientists, “is a great change in 
the education which is administered to the 
class from which public officials are drawn.” 
Science should play a larger part in the ciyj] 
servants’ examinations, to the exclusion of 
Latin and Greek. “ Eventually, the Board 
of Trade would be replaced by a Ministry of 
Science, Commerce and Industry, in full touch 
with the scientific knowledge of the moment.” 
In those circumstances, the manifesto goes on 
to say, with an optimism which is almost 
pathetic, “public opinion would compel the 
inclusion of great scientific discoverers and 
inventors as a matter of course in the Privy 
Council and their occupation in the service 
of the state.” But if the Privy Council is to 
be filled up with scientific discoverers, how are 
party hacks and political schemers to be re- 
warded for their sycophantic services where 
they can not afford to pay the price for a 
knighthood or a peerage? 

About the peremptory necessity of better 
scientific organization on national lines there 
can be no two opinions. It is not only a ques- 
tion of our prosperity, but of our existence. 
The law of the survival of the fittest works 
just as inexorably among nations as it does 
among individuals. We can be the fittest if 
we like. Unless we do like we shall not sur 
vive. But if we are to tackle seriously this 
problem of scientific reorganization, we shall 
have to scrap the whole of our rotten and 
antiquated political machinery. The sciet 
tific mind and temper can not possibly flourish 


‘in an atmosphere of political trickery, nepot- 


ism and plunder such as that which has sur 
rounded us for the last few centuries. For 
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‘nstance, what is the first characteristic of the 
true scientific spirit? Surely, the desire to 
ascertain the whole of the facts, and then to 
pass an unbiased judgment upon them. The 
true scientist, secure of his data, will follow 
his intellect whithersoever it leads him. But 
these principles are reversed under the House 
of Commons. In what should be the assem- 
blage of the best national intellect there is no 
place for intellect at all. No private member 
of the House of Commons is allowed to pass 
an independent judgment on facts, scientific 
or otherwise. Before the data are submitted 
to him he is told what his opinion must be. If 
he can not quite make up his mind, he taps 
humbly at the door of the whip’s office and is 
there told what he thinks. The greatest of all 
scientific achievements is possibly the New- 
tonian principle that every portion of matter 
attracts every other portion of matter in the 
universe with a force proportionate to the 
respective masses, and inversely as the square 
of the distance. If, in normal times, the 
House of Commons were ordered by the whips 
of the predominant party to pass a resolution 
that Newton was wrong, and that “ every atom 
of matter in the universe repels every other 
atom, conversely as the circle of the distance ” 
(whatever that may mean), the members 
would file into the division lobby with their 
customary subservience. In normal political 
circumstances the House of Commons will 
pass anything, no matter how mischievous or 
ludicrous if it is ordered so to do. When the 
national sovereignty is in the hands of such 
an assemblage of unintellectual automatons 
as that, he who anticipates legislative sym- 
pathy with scientific achievement might with 
equal prospect of satisfaction hope to taste 
green cheese from the moon. 

Very much the same may be said of the 
civil servants. All the highest posts are filled 
by private “influence.” They go to the ex- 
Private secretaries of ministers and to the 
sn. sons-in-law, brothers-in-law, nephews, 
cousins and other relatives of the men who are 
already “bosses” in the various departments. 
Talent and distinction are boycotted. . Sup- 
Pose the greatest of scientific discoverers—a 
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Darwin or a Wallace—to be in rivalry as can- 
didate for a high position in the civil service 
with some young ass who happened to be the 
intended son-in-law of a minister or “com- 
missioner.” The scientist might as well retire 
from the contest. The young ass would get 
the position and a few thousands a year with 
it. If he were hopelessly unable to discharge 
the duties, a competent deputy would be en- 
gaged at the expense of the taxpayers. That 
system fills the civil service with the off- 
scourings of incapacity. Years ago Sir 
Charles Trevelyan said: 


There is a general tendency to look to the public 
establishments as a means of securing a mainte- 
nance for young men who have no chance of suc- 
cess in the open competition of the legal, medical 
and mercantile professions . . . the dregs of all 
other professions are attracted towards the public 
service as to a secure asylum. 


Thanks to this wicked system, it was re- 
cently announced that no less than five master- 
ships of the High Court had been bestowed by 
“influence ” on the sons of judges, to the ex- 
clusion of hundreds of better-qualified men, 
who, unfortunately, had not been fathered 
from the bench. When the administration of 
justice is itself tainted with nepotism, and 
when the dregs of every profession are ap- 
pointed to the highest positions in the public 
service as a result of private “ influence,” we 
have a long way to go before scientific achieve- 
ment, no matter how distinguished and bene- 
ficial, will count for much in this country. 

There are, however, some encouraging signs. 
The political truce is opening the eyes of the 
public to the stupidity of allowing the British 
Empire to be run in the interests of political 
schemers and lazy bureaucrats. Three or four 
years ago it was a common belief that our in- 
sane party system was an essential of effective 
government. That delusion is gone forever. 
We are now beginning to understand that an 
Empire is run on precisely the same lines as 
a great business. The partners of a great 
commercial undertaking would not tolerate the 
presence among them of a man who, like a 
politician, announced his opposition to pro- 
posals before he knew what they were or who, 
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like a bureaucrat, was incessantly plotting for 
his own hand and pocket against the interests 
of the partnership. True science and politics 
are incompatible. They can not exist together 
any more than the eagle and the squid can 
share the same apartment. Science has at this 
moment the most magnificent opportunity that 
it has ever enjoyed of seizing the steersman- 
ship of human destiny. Every man who wants 
to see his country great, progressive and pros- 
perous, marching as a standard-bearer at the 
head of the advancing legions of mankind, 
should back the scientists with every ounce of 
energy that he possesses. If, otherwise, he 
wishes to see her mean, petty, retrogressive, 
squalid and contemptible, let him support a 
return to our debasing party strifes, with their 
concomitant triumph of the political schemer 
and all the host of parasites whom he enriches 
out of public money.—London Financial News. 


SCIENTIFIC BOOKS 


Die Grundlagen der Psychologie. Von THEO- 
por ZIEHEN. Leipzig und Berlin, B. G. 
Teubner, 1915. 2 volumes. Pp. vi + 259; 
vi + 304. Price M. 4.40, geb. M. 5. 
Professor Ziehen, long known to psycholo- 

gists as the author of a very readable “ Intro- 

duction to Physiological Psychology,” has 
undertaken in his latest work to determine 
the fundamental principles of psychology. Ac- 

cording to his view the science rests upon a 


twofold basis, its epistemological foundation, . 


and the basal principles of the science itself. 
The latter may be investigated “ autochthon- 
ously,” that is, with respect to the psychical 
alone, or in correlation with non-psychical 
material. The latter investigations furnish 
the psychophysical and psychophysiological 
foundations of psychology. In the present 
work only the epistemological and autochthon- 
ous principles are discussed—each in a sepa- 
rate volume. 

The author’s epistemological standpoint is 
rigidly phenomenalistic. He starts with the 
totality of the Given (das Gegebene), which 
he calls the Gignomene. This primary datum 
is divided into two fundamental classes, sen- 
sations and representations (Vorstellungen). 
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The latter are derivatives of the former. The 
psychical, which constitutes the subject matter 
of psychology, is to be regarded as the total. 
ity of the Given in relation to a 
” Certain 

component” of the sensations and repr. 
sentations. 

Every sensation datum can be analyzed into 
two constituents, a “reduction” component 
and a parallel component. The former is sub. 
ject to a certain sort of variation—succesgiy. 
changes—and such partial variations const. 
tute the causal series. The second component 
is subject to a different sort of variation— 
simultaneous changes—which form the parallel 
grouping of data. The parallel group include 
both independent and dependent variations. 
The independent variations, so far as we know, 
occur only in the brain and nervous system, 
All sensations are subject to dependent varia- 
tion. Thus among our sense data there are 
some which stand only in causal and passive 
parallel relations to other data, and some 
which manifest active parallel relations as well 
—that is, data which produce parallel effects. 
The representative data are resolvable into 
components analogous to those of sensations. 
Psychology, according to the author, is the sci- 
ence of the passive parallel components of ex- 
perience. Such, in bare outline, is Professor 
Ziehen’s demarcation of psychology. Unfor- 
tunately, in spite of his endeavor to give 
mathematical precision to the analysis the 
meaning of his fundamental terms remains 
somewhat in doubt. 

The fourth chapter contains a very incisive 
discussion of the historic theories of the Self. 
The author finds no sufficient ground for as 
suming the existence of a soul-substance or 
mind-stuff. The self is merely “an individual 
collective concept, distinguished by special 
characteristics” (I., 140). The existence o! 
“other selves” he believes to be omprehen- 
sible from his standpoint, while the substance 
theory, carried out logically, lands us ™ 
solipsism. 

In Chapter 5 the relation of the “ psychical ” 


‘ to the brain is examined. The classic theories, 


which he designates as causalism, parallelism, 
materialism, spiritualism, identism and logis 
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tical unitarism, are all set down as dusliatic. 
His own solution of the problem is that the 
psychical and the material are not two dis- 
tinct entities, but denote two different kinds 
of regularity—parallel regularity and causal 
regularity ” (I., 150). 

The following chapter treats of conscious- 
ness, In common usage the term consctous- 
ness has three essentially different meanings: 
‘t denotes (1) a substantial unitary “self” 
or “soul,” (2) a specific process or function in 
the psychical sphere, (3) a specific property of 
the psychical. None of these uses appears 
satisfactory. According to the author, as al- 
ready stated, “the psychical denotes not a 
specific entity, but merely the Gignomene in 
so far as the latter includes parallel components 
‘in accordance with the parallel laws” (L., 
206). The notion of unconscious mental proc- 
esses is not only self contradictory, but it is 
quite superfluous from his viewpoint. On the 
other hand, the “reduction constituents” of 
the datum are unconscious, and in this sense 
the term “ unconscious ” has a valid meaning. 
The first volume concludes with a discussion 
of the relation of psychology to logic, esthetics 
and ethics. 

In the second part Professor Ziehen devel- 
ops the autochthonous foundations of psychol- 
ogy. He recognizes both the objective and the 
subjective methods of research, including 
under the latter self-observation and observa- 
tion of others. But according to his view 
“introspection ” is not a special process: it is 
rather an associative mode of succession of 
mental processes. The introspection of a sen- 
sation is a representation corresponding to 
that sensation, and the representation of a 
representation is merely a repetition of the 
latter. Both induction and deduction are ap- 
propriate methods of investigation in psychol- 
ogy proper, whereas in psychophysics and 
psychophysiology only induction is admissible. 
Under induction he includes the genetic and 
experimental methods, but considers the ques- 
Honnaire method a caricature of the true ex- 
perimental procedure. 

The aim of psychology may be either gen- 
eral or individual. Under general psychology 
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he includes anthropological psychology, ani- 
mal psychology, and the special fields of gen- 
eral mass psychology and the psychology of 
types. Under individual psychology he notes 
one special field: special mass psychology. 

The remainder of the work is devoted to an 
examination of the psychical subject-matter. 
The two universal characteristics of the 
psychical are temporality and variability. At 
the outset the author had divided the primary 
datum into sensory and representative Gigno- 
mene. Whether or not this classification is 
exhaustive can only be determined by analysis 
of every sort of experience. Taking up the 
various types of experience which psychology 
has recognized as fundamental, he proceeds to 
show that they are all reducible to sensations 
and representations, or transformations of 
representations, or their simultaneous and 
successive combinations. The author’s anal- 
ysis of judgment, feeling and volition is espe- 
cially thorough and interesting. Judgment is 
resolved into a particular sort of representa- 
tion. The hedonic experiences, instead of 
forming a third distinct group of data, are 
found to be merely specific properties of sen- 
sations and representations. Volitions are 
reducible to certain combinations of sensory 
and representative data—namely, those in 
which a strong pleasure-tone is united to the 
representation of a “ purpose.” 

Professor Ziehen’s book will interest the 
psychologist of a speculative turn of mind. 
His attempt to resolve the data of experience 
into causal and parallel components is a defi- 
nite contribution to the mind-body problem. 
To the present reviewer, though he differs 
with the author in standpoint, the theory ap- 


' pears to be developed logically from plausible 


premises. The obscurity of language in the 
early part of the analysis may be due to the 
difficulty of defining fundamental ideas such 
as reduction-component, etc., or it may be the 
result of attempting to treat non-mathematical 
terms by means of algebraic symbols and opera- 
tions. Whatever the reason, the analysis here 
is exceedingly difficult for even the psychol- 
ogist to comprehend. It is doubtful whether 
the physicist and physiologist, to whom these 
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concepts are quite novel, will be able in gen- 
eral to follow the author’s reasoning. 


Howarp C. WarREN 
PRINCETON UNIVERSITY, 
February 8, 1916 


The Permo-Carboniferous Red Beds of North 
America and Their Vertebrate Fauna. By 
E. C. Casz. Carnegie Institution of Wash- 
ington. 

In this monograph Dr. Case has summarized 
our knowledge to date of the vertebrates from 
these Permo-Carboniferous beds, which, for a 
period of over forty years, have been yielding 
remains of essential interest to paleontology ; 
because the beds, laid down at a time when 
the amphibians were dominant and the rep- 
tiles were in the transitional stages, have pre- 
served the most complete skeletons of these 
early vertebrates, and it is essential to know 
these Cotylosaurs, Pelycosaurs, ete., in order 
to attain a correct idea of the further develop- 
ment of the reptiles and the ancestry of the 
mammals. 

His careful description of the beds and 
localities invites and clears the way for those 
who shall follow and collect in these beds, the 
tedious search for favorable localities and 
horizons, which hampered the pioneers in this 
field, being removed by the submission of all 


this data to the public; and it is a hard field, 


the fossils being scarce and fragmentary. 
Then his conclusions from the character of 
the beds as to the climates and environment 
are a great aid in the efforts to interpret evo- 
lution. / 

Case gives the range of this fauna as from 
the Pittsburgh Red Shales in the middle of 
the Upper Pennsylvanic (Missourian) to the 
top of the Clear Fork, which is about the 
middle of the Permic, as described by Schuch- 
ert. At this point in time the dominance of 
this fauna ends in America, though in Europe, 
it, or an equivalent fauna, runs up into the 
Triassic. 

It is shown that all the amphibians of the 
fauna are carnivorous, the reptiles partly car- 
nivorous, partly molluscivorous, and partly 
insectivorous. None were adapted to marine 
life; none were far advanced even toward 
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fresh water life; but the fauna is typically 
one of the estuaries, swamps, alluvial Plaing 
and woodlands. 

The eighth chapter presents summary pe. 
scriptions of the best-known genera, illys. 
trated by 23 restorations, which impress the 
reader with the heavy, slow-moving character 
of most of these animals, though the drawings 
leave something to be desired in life-like 
appearance. 

An appendix gives a description of the Brier 
Creek Bone Bed and its fauna, the locality 
which has yielded the richest finds of Perm. 
Carboniferous vertebrates. Some twenty 
plates show detail photographs of the beds and 
fossiliferous strata, which will aid any one 
studying the conditions of deposition, or going 
into this field, so that with the minimum of 
experience they can get the best results. 

As a whole the volume is one which will ably 
serve any student of the Permo-Carboniferous, 
as it brings him up to the present, and will 
long serve as the starting point for further 


studies of these beds. F. B. Looms 
AMHERST COLLEGE 


SPECIAL ARTICLES 


AN ELECTRIC COUNTER FOR DETERMINING 
THE RATE OF A FREE-SWINGING 
PENDULUM 


A HEAVy pendulum, vibrating through small 
ares, and unconnected with clockwork or 
escapement, possesses several advantages for 
recording time in graphic experiments. It is 
simple, and easy to construct, and is more 
accurate than some more complicated appa- 
ratus used for this purpose. Its especial merit 
is that its consecutive swings are so perfectly 
isochronous that it can be employed for testing 
tuning-forks and other vibrating recorders. 
In testing tuning-forks and in similar work 
it is absolutely necessary that the time inter- 
vals should be equal. As the vibrations of the 
pendulum of a clock are liable to be affected by 
irregularities in the action of the motive 
power, it is possible that they may not be per 
fectly isochronous when their number in a con- 
siderable period of time is correct. This ob- 
jection does not apply to the free-swinging 
pendulum. 
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The chief obstacle in employing a free- 
swinging pendulum for graphic purposes is the 
difficulty of determining its rate. The meth- 
ods of coincidence devised by physicists neces- 
sitate the use of a standard clock, and are 
somewhat complicated. The writer has con- 
structed a simple apparatus for recording the 
exact number of beats in the period tested, 
which has given very satisfactory results. The 
figure shows the essential details of its con- 
struction. 

The common base of a telegraphic sounder 
and key is fastened to a larger board. A 
counter for registering rotation is screwed to 
a small block, with its axis at right angles to 
the lever of the sounder. A brass disc with 60 
ratchet teeth is attached to the end of the axis. 
The movements of the lever of the sounder are 


communicated to the toothed wheel by two 
strips of steel which are connected by a joint. 
The first strip is fastened to the right-hand 
end of the lever with a screw. A pin projects 
at right angles from the lower end of the sec- 
ond strip. This pin is shaped to fill the inter- 
val between two teeth, and acts both as a pawl 
and an index. The front face of the disc is 
divided by radial lines which mark the posi- 
tion of every fifth tooth, the tenths being 
designated by longer lines. 

The sounder is placed in the circuit, which 
1s periodically closed and opened by the pen- 
dulum that is being tested. When the lever is 
pulled down by the electromagnets the disc is 
rotated to the extent of one tooth, and every 
complete rotation of the wheel is registered by 
the counter. To prevent the disc from ad- 
vancing too far when it is suddenly pulled 
forward, and from recoiling when the pawl 
moves backward, a clock spring, fastened to a 
second block, is pressed against the back of 
the wheel by a screw with a milled head pass- 
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ing through the block. This screw does not 
appear in the sketch. The degree of pressure 
required by varying conditions is regulated by 
experiment. The index is pressed against the 
wheel by a delicate spiral spring stretched 
across the angle of the arm. The extent of 
movement of the arm is regulated by the two 
screws at the left of the figure. The dropping 
of the pawl is due to the spring attached to the 
end of the lever, the tension of the spring 
being regulated by the screw to which its lower 
end is fastened. Pieces of paper are placed 
between the armature and the magnets in 
order that the lever may return with sufficient 
rapidity to its original position. When it is 
desired to use the sounder without the counter, 
the screw which clamps the arm to the lever is 
loosened, the arm elevated a little, and the 
screw again tightened. 

The electric counter should be used with a 
reliable time-piece indicating seconds. The 
zero mark on the disc is set opposite the index- 
pawl. When the second hand of the watch is 
in the desired position, the horizontal lever to 
which the right hand knob is attached is thrust 
beneath the spring, which closes the circuit. 
While the instrument is in operation, the in- 
stant when the zero notch is closed by the 
index is noted from time to time. If at the 
end of an hour no variation between the indi- 
cations of the disc and the watch can be 
detected, the seconds pendulum is considered 
accurate enough for testing purposes. It 
should have an error less than one half second 
in an hour. In using this coincidence method 
in regulating the rate of the pendulum it is 
not necessary to read the counter. The 
counter is only indispensable in finding the 


number of vibrations when the rate is un-' 


known. 

The seconds pendulum which I have em- 
ployed in my experiments oscillates upon knife- 
edges of hardened steel, and has a bob weigh- 
ing 2.4 kilograms. A platinum wire in the 
lower end of the rod makes contact periodically 
with a globule of mercury. The length of the 
tangent of one degree of are described by the 
wire in the end of the rod is two centimeters. 
By holding a millimeter scale horizontally by 
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the side of the contact it is easy to displace 
the pendulum one degree, making the are of 
vibration two degrees, which is sufficiently 
great for testing the apparatus an hour. 

As the tuning-fork is the standard instru- 
ment for measuring and recording short pe- 
riods of time in physical and physiological ex- 
periments, it is very desirable that its exact 
rate of vibration should be ascertained under 
the conditions to which it is subjected. It is 
necessary to employ the graphic method to do 
this successfully, for the friction and weight 
of the writing point are liable to affect the 
rate. A record of considerable length should 
be taken to minimize the errors due to irreg- 
ularities in the action of the electric contact. 
In my own work the smoked paper for the 
tracing envelops a light aluminium drum 
which is rapidly rotated by hand. The drum 
is mounted on a steel axis with a spiral groove 
cut in it. A pin projecting into the groove 
causes the drum to rotate in a spiral. As the 
spiral movement allows long records to be 
taken, the mean number of vibrations for a 
considerable period can be ascertained. The 
motion by hand is very satisfactory, as the rate 
of rotation can be varied as required. The 
time-marker in the circuit of the pendulum 
should write only a few millimeters from the 
tracing of the fork. In order to do this it is 
necessary that the axis of the marker should 
make an angle with that of the fork. I use a 
clamp for this purpose which holds the object 
in any position, and permits a delicate ad- 
justment of the writing point. The records 
that have been obtained with the apparatus 
have been very regular; variations of small 
fractions of a vibration were easily detected 
in them. 

Freperick W. 


MoNSON, MASSACHUSETTS 


THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 
SECTION M, AGRICULTURE 

THE second meeting of the Section of Agricul- 
ture was held in Townsend Hall, Ohio State Uni- 
versity, Columbus, December 28, 1915. The ses- 
sions were presided over by the vice-president of 
the section, Dean E. Davenport, of Illinois. The 
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two features of the meeting Were the address of 
the retiring vice-president, Dr. L, H. Bailey, upon 
Forthcoming Situation in Agricultura 
Work,’’ already published in SCIENCE,1 ang . 
symposium on ‘‘The Relation of Science to Meat 
Production.’’ The latter was participated in by 
five speakers who presented various phases of the 
subject. These papers brought out Clearly the 
complicated and many-sided nature of the prob- 
lem of meat production and the part which scien. 
is playing in promoting, safeguarding and ration. 
alizing the industry. 

The symposium was led by President W, 0. 
Thompson, of Ohio State University, who defined 
‘‘The Nature of the Problem.’’ The backgroung 
of it lies in the fact that the people of this coun. 
try have been a meat-eating people for many gen. 
erations, and any limit to the supply or any exces. 
sive cost calls forth widespread protest. The prob- 
lem of meat production was defined to be largely 
an economic one in farm management. It has 
been affected by the numerous changes in agricui- 
tural conditions over the country, the extension of 
farming in the west, the increase in the tenant 
system, and the development of the dairy indus- 
try, even in the vicinity of small towns, all of 
which have affected the raising and fattening of 
beef cattle. 

The large risk sustained in live-stock keeping 
has contributed another angle, as has also the 
problem of advantageous marketing. The prob- 
lem of maintaining the requisite meat supply is 
not a haphazard one, but ineludes very definite 
phases, such as its relations to systems of farming 
and to the maintenance of soil fertility, the 
maintenance of health of live stock to reduce the 
risk, provision of adequate marketing facilities 
and conditions, and the intelligent feeding and 
handling of meat animals. The point was empha- 
sized that the taste for meat has been struggling 
for existence at the expense of the farmer, and 
that consideration of the problem of continued 
supply must be based on broad considerations, 1 
the firm belief that the laborer shall receive his 
reward. 

President H. J. Waters, of the Kansas Agricul: 
tural College, enumerated some of the ways ‘1 
which science may help live-stock farming, as by 
showing the farmer how a surplus of feed may \¢ 
carried over, in the silo for example, to equalize 
the feed supply from year to year; by the prope? 
balancing of feeds, a knowledge of the values of 
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protein from different sources and of the relation 
of mineral constituents to efficient nutrition, growth 
and reproduction. Breeding offers further oppor- 
tunity for improvement, and science may also 
help the farmer to meet the changes in the demand 
of the market, as for example, for bacon and ham 
hogs in place of those furnishing a larger propor- 
tion of pork. Already there is a basis for a much 
better understanding of these matters as a result 
of recent investigation. Furthermore, a better 
understanding of factors of growth may assist in 
cheapening meat production. Investigations upon 
the stunting effect of deficient food supply has 
shown the practicability of allowing animals to 
grow when the farmer has feed for them, and 
maintaining them on a low basis of nutrition when 
feed is scarce. The retardation of growth was 
not found so serious as was formerly thought. 

President Waters emphasized the fact that meat 
production must yield a larger net profit than 
grain and hay farming to induce farmers to fol- 
low it, since it involves more work, more risk, and 
keeps farmers employed the year round. Any in- 
crease in meat production, he prophesized, must 
come from home production, on the farm mainly 
and not on the western ranges. 

The latter point was borne out by Professor H. 
W. Mumford, of the University of Illinois, who 
discussed ‘‘The Problem of Meat Production on 
the High-Priced Lands of the Middle West.’’ He 
held the corn-surplus states to be the natural cen- 
ter of beef production in this country, since corn- 
fed cattle are the distinctive feature of the cattle 
industry and cattle raising in the corn belt pro- 
vides a farm market for the crop and conserves the 
fertility of the soil. As a result of changed con- 
ditions, -however, a large per cent. of the cattle 
fed in these states are raised in the great brecd- 
ing grounds of the southwest. Consequently, the 
business of cattle feeding or finishing has gravi- 
tated into the hands of large feeders who deal in 
carload lots, the capital, risk and business skill 
involved and the distance from markets having 
deterred many farmers from going into this line. 

In order that beef production in the corn belt 
may take its proper place it was deemed advisable 
that the business should be distributed more gen- 
erally among farms of average size, and that an 
increasing proportion of the cattle fed in the corn 
belt be reared there. Further development of the 
industry was said to depend on a remunerative 
oa reasonably stable market, and no prospect was 
“'¢ out of lower prices. It was prophesied that 
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any considerable increase in the production of beef 
cattle in the United States will come from the es- 
tablishment of small herds on many farms rather 
than of large herds on extensive areas. 

‘The Economie Aspects of Meat Production 
and Marketing’’ were treated by Professor L. D. 
Hall, of the U. S. Department of Agriculture. The 
marketing of live stock, particularly of hogs, is 
coming to be regarded as the limiting factor of 
their production. The problem of marketing was 
stated to relate in very large measure to the great 


central markets, at which more than half of the 


cattle, two thirds of the swine and approximately 
four fifths of the sheep of the country are 
slaughtered. Several conditions and practises 
which further complicate the problem and favor 
the buyer were enumerated. 

The speaker explained that ‘‘every effort should 
be exerted to take up the slack in a system that 
contemplates raising a steer in Texas, grazing him 
in Montana, fattening him in Iowa, selling him in 
Chicago, slaughtering him at New York, and send- 
ing surplus fresh cuts in refrigerator cars as far 
west as the Missouri River.’’ One feature of the 
problem was the supplementing of the large central 
slaughtering establishments with other facilities 
tending to make markets more accessible to pro- 
ducers, and a tendency in that direction was noted. 
Furthermore, the provision of more complete offi- 
cial information for growers and feeders as to the 
supply and distribution of meat animals, both fat 
stock and feeders, the movement of live stock, 
quotations at various markets based on standard 
classes and grades, and the stocks of fresh meat 
and meat products at principal points, it was main- 
tained would contribute very materially’ to the 
stability of conditions and give the producer a 
truer understanding of the economics of his busi- 
ness. 

Dr. A. R. Ward, of the Bureau of Animal In- 
dustry, discussed disease control as a factor in 
meat production, enforcing his remarks by daia 
drawn from the federal inspection of meat and 
meat animals. He showed the enormity of the 
direct loss from animal diseases, estimated to 
amount to approximately $212,000,000 annually, a 
large proportion of which is from diseases demon- 
strated to be preventable and controllable. Nearly 
two per cent. of the animals slaughtered under 
federal inspection in 1914 were condemned in 
whole or in part on account of disease. The bur- 
den which these losses imposes upon the meat-pro- 
ducing industries of the country was emphasized. 
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- Tuberculosis caused the largest number of con- 


demnations and hog cholera the next. The blight- 
ing effect of Texas fever upon a large section of 
the country was referred to, and the success in the 
campaign for eradicating the tick causing the dis- 
ease was pointed out. The results are already ap- 
parent in an extension and improvement of the 
cattle industry. 

The importance of the control of animal dis- 
eases in relation to the production of meat and the 
live-stock industry was summed up in the state- 


ment: ‘‘The good judgment and knowledge pos- 


sessed by the individual producer of animal-food 
products concerning the diseases of his animals 
will determine his success.’’ 

The officers elected for the coming year were as 
follows: Vice-president, Dr. W. H. Jordan, di- 
rector of the State Agricultural Experiment Sta- 
tion, Geneva, N. Y.; Dean F. B. Mumford, of the 
University of Missouri, a member of the council, 
and Dean Alfred Vivian, of Ohio State University, 
a member of the sectional committee (for five 
years). 

E. W. ALLEN, 
Secretary 
U. S. DEPARTMENT OF AGRICULTURE 


THE AMERICAN SOCIETY OF 
NATURALISTS 


THE thirty-third annual meeting of the Ameri- 
ean Society of Naturalists was held at Ohio State 
University, Columbus, on December 30, 1915. Jn 
affiliation with the society this year were the 
American Society of Zoologists and the Botanical 
Society of America, 

The report of the treasurer, stating a balance on 
hand of $676.14, was accepted. 

The two following resolutions were adopted. 

1. Resolved, That the American Society of Nat- 
uralists recognizes the urgent need in the United 
States of reform in the methods of securing evi- 
dence of expert opinion in judicial procedure; 
That the American Society of Naturalists ap- 
proves the efforts of the American Association 
for the Advancement of Science in this behalf; 
and, That the executive committee is hereby au- 
thorized and directed to cooperate with the com- 
mittee of the American Association for the Ad- 
vancement of Science in the endeavor to bring 
about such reform. 


2. Resolved, That the American Society of Nat- 


uralists, recognizing the centigrade scale of tem- 
perature measurement as based on better prin- 
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ciples than that of the Fahrenheit, em 
urges its adoption by the Senate and House of 
Representatives as the standard in governmen; 
publications of the United States of America, 

It was ordered that the executive committes of 
the Naturalists be instructed to a 

PPropriate $20) 
to the Concilium Bibliographicum, Zurich, 

A motion that the Naturalists schedule no pro- 
gram at its annual meeting for Thursday fore. 
noon was referred to the executive committee, 

There were elected to membership the follyy. 
ing: G. A. Baitsell, Yale University; John By. 
ling, Florida Agricultural Experiment Station; 4, 
N. Collins, U. 8. Department of Agriculture; vy, 
J. Crozier, Bermuda Biological Station; B, 
Duggar, Missouri Botanical Garden; R. R. Gates 
University of California; C. H. Heuser, Wistar 
Institute; Julian Huxley, Rice Institute; I, J, 
Kligler, American Museum of Natural History; 
H. H. Laughlin, Eugenics Record Office; Orren 
Lloyd-Jones, Iowa State College; L. B. Nice, Uni- 
versity of Oklahoma; Oscar Riddle, Carnegie Sta. 
tion for Experimental Evolution; J. W. Scott, 
University of Wyoming; Gaylord Swindle, Fair. 
view, Mo.; P. F. Swindle, Fairview, Mo.; J. £. 
Wodsedalek, University of Idaho; 8. G. Wright, 
Bureau of Animal Industries. 

By a vote of thanks the society expressed its 
hearty appreciation of the facilities and courtesies 
extended by the social committee and by the Ohio 
State University. 

The program of the morning session was as fol: 
lows: 

F. M. Surface, ‘‘On the Inheritance of Certain 
Grain Characters in Oats.’’ (Read by title.) 

G. H. Shull, ‘‘The Inheritance of Acidia 1 
Fraxinus americana,’’ 

I. W. Bailey, ‘‘ Botanical Evidence in Regard ‘0 
Climate and Evolution.’’ 

A. F. Blakeslee, ‘‘ Two Plants Adapted to Class- 
work in Genetics. ’’ 

E. C. Jeffrey, ‘‘Hybridism and the Rate of 
Evolution in Angiosperms.’’ 

L. J. Cole, and W. H. Wright, ‘‘The Applica: 
tion of the Pure-line Concept to Bacteria.”’ 

Osear Riddle (by invitation), ‘‘Ser Control and 
Known Correlations in Pigeons.’’ 

H. H. Love, ‘‘ Variations in Daisies.’’ (Read 
by title.) | 

C. B. Davenport, ‘‘ Heredity of Stature.’’ 

A. M. Banta, ‘‘The Necessity of Sexual Rept 
duction in Certain Cladocera.’’ 

C. C. Little, and E. E. Tyzzer, ‘‘ Inheritance of 
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Immunity to 4 Transplantable Tumor of the 
Japanese Waltzing Mouse.’’ 

The session of the afternoon consisted of a syin- 
posium on the subject ‘‘ Recent Advances in the 
“Fundamental Problems of Genetics.’’ 

H. H. Bartlett, ‘‘The Status of the Mutation 
Theory with Especial Reference to the Genus 


(Enothera.’’ 
W. L. Tower, ‘‘ Experimental Reproduction of 


Recurrent Mutations. ’’ 

E. M. East, ‘‘The Significance of Selective 
Elimination of Gametes and Zygotes in Partially 
Sterile Hybrids. ’’ 

H. 8. Jennings, ‘‘ Heredity, Variation and Se- 
lection in Uniparental Reproduction.’’ 

C. B. Davenport, ‘‘Inheritance of Human 
Traits. ’’ 

The Naturalists’ dinner was held on the evening 
of December 30, at the Hotel Chittenden, with 
one hundred and fifty in attendance. Professor 
F. R. Lillie, as president of the Naturalists and 
vice-president of Section F, American Association 
for the Advancement of Science, read a paper on 
‘‘The History of the Fertilization Problem.’’ 

The officers of the society for 1916 are: 

President—Raymond Pearl, Maine Agricultural 
Experiment Station. 

Vice-president—Albert F. Blakeslee, Carnegie 
Station for Experimental Evolution. 

Secretary—Bradley M. Davis, University of 
Pennsylvania (1914-16). 

Treaswrer—J. Arthur Harris, Carnegie Station 
for Experimental Evolution (1915-17). 

Additional Members of the Executive Com- 
mittee—Edward M. East, Harvard University 
(1916); Henry V. Wilson, University of North 
Carolina (1915-17); Frank R. Lillie, University 
of Chicago (1916-18). 

BraDLEy M. Davis, 
Secretary for 1915 


THE AMERICAN PSYCHOLOGICAL 
ASSOCIATION 

THE twenty-fourth annual meeting of the Ameri- 
can Psychological Association was held at the Uni- 
versity of Chicago, December 28, 29 and 30, 1915. 
The sessions were very largely attended. The pro- 
gram listed more than seventy titles. Of these, 
twenty-two were studies in mental tests. Animal 
and educational psychology had eight titles each, 
While in the field of general experimental psychol- 
ogy there were thirteen papers. Of the remain- 
ing number, eight were of a theoretical nature. 
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The address of the president, Professor John B. 
Watson, of Johns Hopkins University, was on 
‘‘The Place of the Conditioned-Reflex in Psy- 
chology.’’ The speaker explained the method 
made famous by the Pawlow experiments as it has 
been adapted for experimentation upou human 
subjects in the Hopkins Laboratory, and discussed 
the possibilities of the method as a means of ob- 
taining important psychological results. A spe- 
cial feature of the program was a discussion on 
‘The Relation of Psychology to Science, Phi- 
losophy and Pedagogy in the Academic Curricu- 
lum.’’ The discussion dealt with the practical 
relations which psychology must, or should, as- 
sume towards the departments of instruction indi- 
cated. At the conclusion of the set papers a lively 


- debate turned particularly upon the question of 


psychology’s relation to the training of teachers. 
Professor C. H. Judd in his paper had contended 
that psychology is not a necessary prerequisite to 
the study of pedagogy. 

On the day following the close of the meetings 
some forty members were the guests of Dr. Wiil- 
iam Healy. The party inspected the Detention 
Home of the Cook County Juvenile Court, lunched 
at Hull House, and, during the afternoon, sat with 
Judge Merritt W. Pinckney at a session of the 
Juvenile Court. On Monday, January 3, a joint 
session with Section VIII. (sub-section ‘‘ Socio- 
logical Medicine’’) of the Pan-American Scien- 
tific Congress was held at the Raleigh Hotel, Wash- 
ington, D.C. 

As officers for the current year, Professor Ray- 
mond Dodge, of Wesleyan University, was elected 
president, while Professors H. A. Carr, of the 
University of Chicago, and Knight Dunlap, of the 
Johns Hopkins University. were selected to suc- 
ceed Professors J. W. Baird and Madison Bentley 
on the council. An invitation extended by the 
department of psychology to hold the next annual 
meeting at Columbia University was accepted. 
The meeting will occur during ‘‘Convocation 
Week’’ in affiliation with the American Associa- 
tion for the Advancement of Science. A resolu- 
tion introduced by a number of past-presidents of 
the association was voted, which provides for some 
special observance of this, the twenty-fifth annual 
meeting of the association. 

The tentative plan of conducting election to 
office in the association which has been in opera- 
tion for the past three years, will be continued 
with certain modifications. Hereafter the com- 


mittee having this matter in charge will function 
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as an. election committee, and will communicate 
with all members of the association, first, to se- 
cure a primary ballot of nominations, and again 
to secure a ballot of election; votes being taken 
from a list of candidates receiving the highest 
number of ballots in the primary. In its modified 
form this method of election is now before the 
association as a constitutional amendment. 

A resolution was passed to the effect that the 
association ‘‘discourage the use of mental tests 
for practical psychological diagnosis by individ- 
uals psychologically unqualified for this work.’’ 
By resolution, also, the retiring president was au- 
thorized to appoint a committee for the purpose of 
expressing approval of plans for the establish- 
ment of a station for the study of the behavior 
of primates. The committee, as appointed, con- 
sists of Professor J. R. Angell, University of Chi- 
eago, chairman; Professor Raymond Dodge, Wes- 
leyan University; President G. Stanley Hall, Clark 
University; Professor G. M. Stratton, University 
of California, and Professor E. L. Thorndike, 
Teachers College, Columbia University. 

R. M. OGDEN, 
Secretary 


THE BOTANICAL SOCIETY OF 
AMERICA. III 


Fiber Measurement Studies: A Comparison of 
Tracheid Dimensions in Longleaf Pine and 
Douglas Fir, with Data on the Strength and 
Length, Mean Diameter and Thickness of Wall 
of the Tracheids: ELOISE GERRY. 

This paper is a progress report on the fiber di- 
mension studies that are being made as a part of 
the investigation into the mechanical, physical and 
chemical properties of Longleaf pine, Pinus palus- 
tris and Douglas fir, Pseudotsuga taxifolia at the 
U. S. Department of Agriculture, Forest Products 
Laboratory, which is maintained in cooperation 
with the University of Wisconsin at Madison, Wis- 
consin. The microscopic investigations were made 
at every tenth annual ring on large cross section 
from old trees. The following data were recorded 
for each ring: Age, width, per cent. of summer- 
wood, height above the ground, distance from the 


pith, and resin content. Fifty measurements were 


made of the length, mean diameter and thickness 
of wall to obtain average. The spring and sum- 
mer-wood were recorded separately. A number of 


tracheids proportional, respectively, to the per 


cents. of spring and summer-wood in the ring were 
measured. This data supplements that previously 
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presented. It includes a summary of oy 
measurements on Douglas fir and 5,000 on 
pine. The results are as follows: (1) No evidence 
could be found for a ¢onstant fiber length such a 
was reported by Sanio for the Scots pine, (2) 
There are many more bordered pits in the sprin 
than in the summer-wood tracheids. The ends : 
the tracheids may frequently be blunt or forked, 
They are generally very pointed in the summer. 
wood. (3) The summer-wood tracheids in any ring 
are, in general, shorter than the spring-wood 
tracheids in all the material studied. (4) There jg 
a rapid increase in all dimensions during the first 
twenty years. (5) The variation in length in a 
single tree was found in one disk to be 80-765 
mm. (6) A direct relation appears to exist in the 
Douglas fir studied between the thickness of the 
cell walls of the summer-wood and the strength of 
the material. The thickness of wall and strength 
of materia] were both low in young material. (7) 
No marked relation was found between width of 
ring and fiber dimensions. A tendency was noted 
for the young wide-ringed material to have rela- 
tively short, narrow tracheids with thin walls. 
(8) In studying a 455-year-old Douglas fir the 
possibility was considered of finding indications 
of old age or decline indicated in the size of the 
elements. No such effect was discovered. (9) 
The Douglas fir and pine did not vary widely in 
the dimensions of their elements. The thickness 
of wall averaged high in the longleaf pine, but the 
diameters were somewhat less than those in fir. 
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Xerofotic Movements in Leaves: FRANK ©. GaTEs. 

Xerofotic movements are paratonic movements, 
caused by unequal drying effects in direct suv 
light, manifested by an upward bend in the leaf- 
lets, or the curling upward of the blade. The up 
ward movement is produced by differential turgid: 
ity in certain cells. The greater turgidity of the 
cells on the lower, less exposed side causes the 
organ to move upwards. In the localized xero 
fotie response, the differential turgidity is largely 
confined to a small region, for example, the pul 
vini of leguminous leaflets. In the generalized 
response, the blade of the leaf curls or rolls up 
wards. The monocot families, Poaceae, Araceae, 
Marantaceae and Zingiberaceae furnish examples 
of the generalized response. The Leguminosi 
furnish the best examples of the localized ' 
sponse, with which this paper deals. Whether ” 
night position of the leaflets is erect or drooping, 
the xerofotic response is between 45° and Ww 
above the horizontal or normal day positio? 
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Variations of exposure result in variations of re- 
in leaflets of a pair. The xerofotic 
position decreases the amount of direct radiant 
energy received per unit area of leaf, reducing the 
harmful action of too intense sunlight on the 
chlorophyll, as well as checking the transpiration. 

Experimental work with screens upon Gliricidia 

sepium, Leucaena glauca, Mimosa pudica and 

Ipomoea pes-caprae limited the causation of the 

xerofotic response to the action of direct sunlight. 

The application of chemical drying agents (abso- 

Inte alcohol and xylol) to the upper side of the 

large pulvini of Gliricidia sepiwm and to the upper 

side of the midrib of the clam-shaped leaves of 
the strand plant, Ipomoea pes-caprae, resulted in 
the assumption of the xerofotie position. 

The Osmotic Value of Sea Water and the Osmotic 
Surplus of Several Marine Algae: R. H. TRUE. 
The osmotic value of sea water was determined 

by the plasmolytic method, Spirogyra calibrated 
by means of NaCl and cane sugar solutions being 
used as an osmometer. The value so obtained 
was compared with the values obtained by the 
freezing-point method and found to agree fairly 
closely. The osmotic value of several] marine algae 
was also determined and the osmotic surplus was 
shown to be of the same order of magnitude as 
that seen in higher land plants. 

Measurement of the Surface Forces in Soils: 
CHARLES A, SHULL. 

The internal forces causing absorption of water 
by dry Xanthiwm seeds have been measured and 
found to have an initial value of at least nine hun- 
dred and sixty-five atmospheres. The internal 
forces have been determined at various contents 
covering the range between air-dry and satura- 
tion. Dry seeds have been used to measure the 
surface-holding power of soils for water, with the 
result that air-dry soils hold water with approxi- 
mately the same force as an air-dry seed (900- 
1,000 atms.), As the capillary moisture increases 
the surface force decreases, until, at the wilting 
coefficient of the soil, the amount of ‘‘ back pull’’ 
exerted is not more than three or four atmospheres. 
This relation holds essentially for all types of soil 
from heavy clay to sand. The soil, therefore, at 
the critical moisture content for the plant, holds 
the water with less force than the osmotic pres- 
sure of the root hairs of plants, as determined by 
igs methods. The wilting of the plant at 

¢ wilting coefficient does not result from lack of 
oe or lack of a gradient toward the plant, 
ut probably from the low rate of movement of 


sponse, even 
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water as the friction of movement in thin films 
increases. 


The Interrelation of Transpiration, Root Absorp- 
tion and Water-absorbing Capacity of Tissues in 
an Opuntia: EpitH B, SHREVE. 

Previous workers have found that the transpir- 
ing power (1%. e., the absolute transpiration rate di- 
vided by the evaporative power of the air for the 
same period) is greater in cacti for the night 
than for the day. The following is a general sum- 
mary of the results of an investigation into the 
causes of this phenomenon. (1) The transpiring 
power is greatly influenced by light intensity, air 
temperature, water-content of tissues and available 
soil water; and these factors very clearly exert 
their influence indirectly through their action on 
some other internal process. (2) The day-to-night 
variations in transpiring power: are independent 
of any day-to-night variations in root absorption. 
(3) During the daylight hours more water is ab- 
sorbed by the roots than is lost by transpiration, 
while at night the reverse is true. (4) Variations 
in water-intake by the roots are due, on the one 
hand, to variations in soil retentivity and, on the 
other, to variations of conditions within the plant 
itself, and the latter may be subdivided into varia- 
tions in the absolute transpiration rate and in the 
water-absorbing power of the tissues. The varia- 
tions in soil retentivity may be reduced to zero by 
the use of water cultures and of supersaturated 
soils. Then on dividing the absolute rate of 
water-intake at the roots by the absolute trans- 
piration rate for the same period, a quantity is 
obtained which must represent that part of the 
root absorption which is independent of varia- 
tions in transpiration as well as in the retentivity 
of the soil. This quantity (A/T) has been termed 
the secondary absorbing power of the roots. Its 
variations are independent of transpiration, and 
furthermore, it varies inversely with transpiring 
power. That is, A/T is greater for the day than 
for the night and 7/E is greater for the night 
than for the day. (6) Stomata are, in general, 
shut during the day and open at night, but it is 
not possible to ascertain whether the closing of 
the stomata accompanies or follows a decrease in 
transpiration rate. (7) The water-absorbing ca- 
pacity of cylinders cut from the internal tissue is 
less at night than during the day, being least from 
4 to 5 a.M. and greatest from 3 to 5 P.M. This is 
true whether the calculations are based on dry 
weight or on original wet weight. (8) The 
theory is advanced that the water-absorbing ca- 
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pacity of the internal tissue controls the second- 
ary absorbing power of the roots and probably 
also the transpiring power, since a greater absorb- 
ing capacity would mean also a greater resistance 
capacity to the loss of water. It seems quite pos- 
sible that in the forenoon the increasing absorbing 
capacity of the internal tissues may take water 
from the guard cells, thus causing them to close, 
and at night the decreasing water-holding ca- 
pacity may allow the guard cells to take water 
from the internal tissues, and thus open. The ef- 
fects exerted by light intensity and air tempera- 
ture, together with their duration, show that the 
variations in absorbing capacity are due, at least 
in part, to chemical changes brought about by the 
metabolic processes. Many tests showed that the 
changes in the water-absorbing capacity of the 
tissues parallel acidity changes in the plants in 
such a way that when the acidity is highest the 
absorbing capacity is lowest, and vice versa, How- 
ever, certain exceptions which occur under con- 
trolled conditions show that the relation can not 
be so simple as the influence of mere changes of 
H-ion concentration. Consequently other factors 
must be taken into consideration, including the 
accumulation and disappearance of the salts of 
organic acids. It is impossible to state yet 
whether the absorbing capacity of the internal 
tissue is due to colloidal absorption or to osmotic 
forces or to both. Although the concentration 
changes in the total sap which are indicated by 
the known changes caused by the metabolic 
changes and by the changes in water-content seem 
to show that osmotic forces are not of prime im- 
portance in controlling the water-absorbing ca- 
pacity of tissues, still there is no direct proof that 
it is colloidal absorption which is the sole or the 
controlling force. 


Physiological Temperature Indices for the Study 
of Plant Growth in Relation to Climate: Bur- 
TON E. LIVINGSTON. 

The aim of this study is to obtain indices of 
temperature efficiency for plant growth, by means 
of which temperatures on the thermometer scale 
may be weighted in evaluating the temperature 
term of the environmental complex in physiolog- 
ical, agricultural, forestal and ecological investi- 
gation. The system of indices here brougnt 
forward is based on the results of Lehenbauer’s 
recent study of the relation of temperature to 
growth of young maize shoots exposed twelve 
hours to maintained temperature. Lehenbauer’s 
graph is first smoothed mechanically, and then the 
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ordinates for each degree of temperature 
measured. These are all expressed in terms of ni 
ordinate for 40° F. (4.5° C.) taken as un : 
The index values increase from wero (2° “A 
through unity (4.5° C.) to 122 (32° C.), and ¢ 
decrease again to zero (48° C.). This ig the first 
system of temperature efficiency indices that takes 
account of the optimum and maximum in the 
growth-temperature graph. A chart of the ¢. 
matic zonation of the United States with Tespect 
to temperature efficiency for plant growth during 
the period of the average frostless season is 
shown, based on the new indices. 


A Single Climatic Index to Represent Both Mois. 
ture and Temperature Conditions as Related t; 
Plants: Burton E. Livineston. 

A method is described by which the indices of 
precipitation, of atmospheric evaporating pover, 
and of temperature efficiency for plant growth, 
for any period of time, may be combined into , 
single index of moisture-temperature efficiency. 
The new index is the product of the rainfall-evapo. 
ration ratio and the summation index of tempers 
ture efficiency for the period. The method is only 
a first approximation and improvements are of 
course to be expected. By means of these mois- 
ture-temperature indices a new climatic chart of 
the United States is constructed, for the period of 
the average frostless season. This chart shows 
that, as far as moisture and temperature conii- 
tions are concerned, peninsular Florida possesses 
the best climate for plant growth, while the least 
efficient climates of the country are those of the 
extreme north and of the arid regions. The nat- 
ural climate of the arid regions is modified hy 
irrigation, and that of the cold regions is moii- 
fied, on a small scale, by artificially heated grees- 
houses. 

A Living Climatological Instrument: B. E. Liv- 
INGSTON AND F, T, McLEAN. 

While methods for interpreting instrumental re: 
ords of climatological conditions are being devised, 
climates may be studied and compared in terms of 
their actual effectiveness in promoting growth of 
standard plants. In the first trial of this method 
the plants were grown in plunged pots, always 
filled with the same kind of soil, which was ™ 
newed after each culture. Ten different stations 
Maryland were employed. Soy bean proved vet) 
satisfactory as a standard plant. Seeds wert 
soaked in water at a given temperature for a Cer 
tain time before planting. Various measuremetis 
were made on the plants after two weeks all 
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again after four weeks, when cultures were dis- 
continued. New cultures were started every two 
weeks. The plant here is regarded as a self-inte- 
grating instrument set at zero of its scale at be- 
ginning of each four-week exposure period, and 
the integrations of climatic efficiency for plant 
growth are read in terms of plant measurements 
after two and after four weeks, when the instru- 
ments are again set at zero. The value of the 
climate for any two-week or four-week period at 
any station may be compared with that for any 
other period, either at the same or at another 


station. 

The Daily March of Transpiring Power as Indi- 
cated by the Porometer and by Standardized 
Hygrometric Paper: SaM F, TRELEASE AND 
Burton E. LIVINGSTON. 

The transpiring power was determined for the 
lower surfaces of Zebrina leaves at intervals 
throughout day and night, by method of stand- 
ardized cobalt chloride paper. At the same inter- 
vals porometer readings were made. If porometer 
rates are proportional to average cross-sectional 
area of stomatal pores, then stomatal diffusive ca- 
pacity (Brown and Escombe) should be propor- 
tional to square root of porometer rate at any 
time. Graphs of this diffusive capacity and of 
transpiring power were made for the same periods. 
Both graphs agree in showing the same kind of 
daily march; values of both indices rise to maximum 
in day and fall to minimum in night. But the 
range of variation between minimum and maxi- 
mum values is generally somewhat greater for in- 
dices of diffusive capacity. It appears that 
porometer rates do furnish data for deriving sto- 
matal diffusive capacity in this case, but that this 
capacity is not quite proportional to transpiring 
power; transpiring power is here mainly depend- 
ent upon degree of stomatal opening, but other 
conditions are influential. If the index of trans- 
piring power for each determination be divided by 
the corresponding square root of the porometer 
rate, a value is obtained that appears to be ap- 
proximately proportional to the non-stomatal in- 
fluence upon transpiring power. 


The Transpiring Power of Plants as Influenced 
by Differences of Altitude and Habitat: 
ForREST SHREVE, 

Measurements of the transpiring power of the 
leaves of some twenty species of plants were made 
in the Desert and Encinal regions of the Santa 
Catalina Mountains in southern Arizona in the arid 
foresummer of 1915. The method of standardized 
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hygrometric paper was used on the plants in 
their natural habitats. The species investigated 
belonged to various life-forms. They differed 
both in the values of their transpiring power and 
in the character of its daily changes. The same 
species exhibits a higher transpiring power in the 
individuals which grow in flood plains than ‘n 
those which grow on arid slopes. The daily 
changes in the former individuals are concordant 
with the daily march of evaporation; while in 
the latter case the transpiring power falls sharp!y 
before the daily maximum of evaporation is 
reached. A comparison of the transpiring power 
of the same species at different elevations has 
shown that the daily check is applied earlier in 
the day at lower elevations and later at higher 
ones. The check is manifested, for example, in 
Emory oak at 5,000 feet, but is in abeyance at 
6,000 feet, where the maximum transpiring power 
and maximum evaporation are simultaneous. In 
the mesquite the check is applied earlier on the 
desert at 2,500 feet, later at 4,200 feet and at 
5,000 feet, but is not eliminated at the upper 
limit of the species at the last-named elevation. 
The values for the transpiring power are in all 
cases higher at lower elevations, but at the higher 
elevations the values, although not so high, are 


_ sustained through a longer portion of the day. 


Cultures of Uredineae in 1915: J. C. ARTHUR. 

The report upon rust cultures for the season of 
1915 makes the fourteenth covering consecutive 
work, which was begun in 1899. An interesting 
observation on the production of the alternate 
stage of rye rust upon Anchusa is given. Aecia 
of Puccinia Seymouriana on Spartina, heretofore 
only known upon Cephalanthus, were grown upon 
hosts representing two additional families. Another 
species of Puccinia on Spartina of limited distri- 
bution in the northwest is shown to be the corre- 
lated form of Uromyces Spartinae, and from the 
southwest a species of Uromyces on wild Hordeum 
is conversely found to be the correlated form of 
the common barley rust, Puccinia Hordei, thus 
adding further proof of the essential identity of 
the genera Uromyces and Puccinia. Puccinia 
Eriophori Thiim., in both its aecial and its telial 
forms, is established as a widespread American 
species. Altogether about twenty successful cul- 
tures were obtained, supplying various items of 
information, partly confirmatory and partly new. 
The Injurious Effect of Tarvia Fumes on Vege- 

tation: A. H. CHIVERS. 

An account is given of the destruction of a gar- 
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den at Hanover, New Hampshire, by fumes of a 
tar compound known as tarvia which was melted 
at a time when atmospheric conditions were such 
as to cause the fumes to hug the ground and blow 
over the near-by garden, with the result that at 
least twenty species were killed or severely in- 
jured. The rapid and characteristic action of the 
fumes seemed to favor certain conclusions, A 
brief review of literature regarding smoke and 
fumes is given, together with a brief description 
of a series of experiments which indicate that the 
following is true regarding the nature of the in- 
jury. (1) The injury was due to the constituents 
of the volatile substances which condensed in the 
form of an oily coating on the surfaces of the 
plants. (2) The injury did not involve, to any 
extent at least, the passage of gases through 
stomata. (3) The injury was due to the action 
of the fumes on aerial parts. (4) The injury 
varied with the distance from the escaping fumes, 
the temperature of the melting tar, and the age 
of the plant structures. 


A Canker of Apple Caused by Plenodomus fus 
maculans: G. H. Coons. 

A serious canker of apple has been found in 
some orchards in northern Michigan. This canker 
is characterized by the elongated lesions which 
are commonly accompanied by checking of the 
bark into small squares or rectangles. Lesions 
are found extending along the limb, commonly on 
the under side. These are the result of the ki!l- 
ing of the bark in strips. In the older cankers 
the killed bark drops off, leaving the bare wood. 
One limb may show all stages of the trouble, from 
freshly killed bark to the decorticated wood. In 
the bark and especially on the bare wood pycnidia 
are found in abundance. The wooly aphid by its 
attack makes the canker very unsightly and 
greatly interferes with the natural healing of the 
wound. The causal relation of an associated or- 
ganism, Aposphaeria fuscomaculans Sace. has 
been shown by the ordinary rules of proof. Re- 
cent work on the genera of the Sphaeropsidales 


has given cause for rearrangement in the old gen- 


era. From a study of the morphology of the or- 
ganism associated with this canker, it has seemed 
advisable to transfer the fungus to the genus 
Plenodomus. The physiological relations of the 
causal organism has been studied at considerable 
length, but an aceount of these is being published 
separately in the Journal of Agricultural Re- 
search. The results may be summarized by stating 
that this organism shows relations to environmental 
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factors, quite as sharp as those reported by Ki) 
for Saprolegnia and other fungi. In pay: - 
light was found essential for pyenidium format; 
Successful inoculations were obtained on — 
limbs of Wealthy, Duchess, Jonathan and Bey 
Davis apple as well as upon the Hyslop rab 
Other standard varieties seem more resistant expe. 
cially the Northern Spy. The fungus das been 
successfully inoculated into pear, small cankers 
being formed. No successful inoculations ey) 
be obtained on apple leaves. Apple fruits of vari- 
ous kinds are only very slightly invaded by the 
fungus, no conspicuous rotting or spotting being 
caused. The fungus shows marked attenuation 
after being grown in culture. The disease has 
been successfully controlled by methods commonly 
advised for apple canker. 


Recent Contributions to our Knowledge of the 
Genus Gymnosporangium: FRANK D. Ker. 
A little more than four years ago the writer 

published an account of the genus Gymnospo. 

rangium, ‘‘A Biologic and Taxonomic Study of 
the genus Gymnosporangium,’’ which purported, 
as the title indicated, to cover all of the informa. 
tion available at that time relative to the biology 
and taxonomy of these plants. Since that time 
there have appeared more than a dozen papers 
which have contributed additional facts to ou 
knowledge of this interesting genus. These con- 
tributions have been of varied interest, some con- 
cerning life-histories, others relating to anatomy, 
physiology, taxonomy, distribution or pathologic 
importance. The scattered condition of the adii- 
tional information, as well as the accumulation in 
the writur’s hands of unpublished data, has sug- 
gested the idea of bringing together in one 2 
count the more important facts. The appended 
bibliography, in connection with the one formerly 
given, will serve to direct any one to the origin‘! 
sources provided exceptions may be taken to aly 
interpretations here given. With the exception 
of a broad general statement it seems most satis 
factory to make an arrangement of notes under 
specific headings since, for the most part, refer 
ences deal with individual species rather than the 
genus as a whole. Among the more notable poit's 
brought out in the various special papers may be 
mentioned the report of another aecial host out 
side the Rosales, the finding of teliospores in th 
species possessing uredinia, studies upon the effec’ 

produced by the hosts upon the morphology of a 

fungi, and active investigations of the spel’ 

causing diseases of economic importance. 
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the Seed Stock to the Control of 


lation of 
ech and Bean Blight: J. H. 


Bean Anthracnose 


MUNCIE. 
On account of the enormous losses caused by 


them, the diseases, anthracnose and blight, have 
become a serious menace to the bean-growing in- 
dustry of the United States. For the season of 
1915 it is estimated that the loss, to the Michigan 
bean crop alone, is at least a million bushels and 
the money loss about two and one half million dol- 
lars. The control measures, recommended by vari- 
ous authors, incorporated with our own, have been 
tried out in our experimental plats. These meas- 
ures consist of the application of fungicides to the 
growing plants and treatment of the seed with 
chemical solutions and hot water. In no case did 
these measures prove satisfactory in controlling 
the diseases. Likewise the planting of native 
seed from some of the western states proved un- 
satisfactory. It has been found possible to grow 
Michigan seed beans in western states where the 
climate is favorable and where these diseases are 
of no economic importance, and to secure, in this 
way, seed apparently free from disease. The be- 
havior of the plants from western-grown Michi- 
gan seed will be further tested in our experimental 
plats. Since spraying and seed treatments have 
failed to control these diseases, we have sought for 
a palliative, to be employed until some satisfac- 
tory control measure can be worked out. We have 
found that by planting a variety of beans of high 
productivity, the losses due to these diseases can 
be so decreased that, in ordinary years, they will 
not. be burdensome to the industry. This variety 
of pea beans is known commercially in Michigan 
as the Early Wonder. According to Mr. W. W. 
Tracy, of the U. S. Department of Agriculture, 
this variety was heard of in western New York, 
in 1890, as the Little Early Scofield. Seed from 
a single plant was first grown in Michigan in 
about 1908. Later, when seed from this variety 
was put on the market the varietal name was 
changed to Early Wonder. Early Wonder beans 
have been observed under field conditions in six of 
‘ the principal bean-growing counties of this state, 
during the past three seasons. At least two thou- 
sand acres of beans of this variety were under ob- 
servation this season. This variety of beans is 
well adapted to Michigan conditions, matures 
early and produces well. On account of this early 
mipening, the pods harden before the diseases have 
made serious inroads into the tissue, thus prevent- 
ing to a great extent the spotting of the seed. 
Pata collected for the past three seasons bring out 
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the following points: (1) Early Wonder beans 
ripen from ten days to two weeks earlier than ordi- 
nary home-grown varieties. (2) The average 
yield per acre is twenty bushels. (3) The average 
pick per bushel is two pounds. (4) The seed is 
uniform in size, shape and éolor. (5) The pods 
ripen evenly and hang high above the ground. 
(6) Early Wonder beans produce well, even under 
severe disease and weather conditions. We are 
recommending that true Early Wonder beans be 
planted in Michigan as a palliative measure until 
some more successful control measure for the 
anthracnose and blight can be found. 


New Methods and Apparatus for Determining, 
Qualitatively and Quantitatively, the Effects of 
Sulphur Dioxide on Plants: P. J. O’GaRa. 

A résumé of the work done by European and 
American workers is given. It is shown that the 
methods of sulphur dioxide analyses have been in 
error, this error often reaching up to one thou- 
sand per cent. or more. Furthermore, the type of 
apparatus used in subjecting plants to an atmos- . 
phere containing sulphur dioxide gas was faulty. 
In addition it may be stated that the effects of the 
various environmental factors, such as tempera- 
ture, humidity and light, were not sufficiently taken 
into consideration as affecting plants subjected to 
an atmosphere containing sulphur dioxide. The 
methods employed in the experimental work which 
has been carried on by the writer and his assist- 
ants have been such as to take into account every 
factor which would influence the effects of sulphur 
dioxide on plants. For the first time it has been 
possible to measure accurately extremely minute 
quantities of sulphur dioxide. It has been pos- 
sible to subject plants to known concentrations of 
sulphur dioxide and to check these concentrations 
during the progress of the experiments. During 
the seasons of 1914 and 1915 twenty-six agricul- 
tural crops were investigated, the purpose being 
to determine qualitatively and quantitatively the 
effects of sulphur dioxide when employed at vari- 
ous concentrations and at the various periods of 
growth of the various crops. During the two 
years during which the experimental work has 
been carried on fully two thousand experimental 
plots have been used. The new methods and ap- 
pliances will be shown by the use of a large num- 
ber of lantern slides. 

Concerning Certain Peculiar Tissue-strands in a 
Protomyces Gall on Ambrosia Trifida: ALBAN 
STEWART. 

The stems of the great rag-weed, Ambrosia 
trifida, are sometimes infected by Protomyces 
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andinus Lagh. causing the formation of large 
galls. These usually occur just above the ground, 
but it is often the case that they may also occur 
higher up on the stem, as much as two feet above 
the galls, which are located near the roots. Both 
kinds of galls have @ssentially the same histolog- 
ical structure. In the deeper portions of the galls, 
near the pith where infection evidently starts, pe- 
culiar tissue-strands are formed which are similar 
in some respects to the tumor strands which have 
been found in the stems of certain plants infected 
with the crown-gall organism, Pseudomonas twme- 
faciens. The strands consist of whorl-like ar- 
rangements of thin-walled eambiform cells which 
usually enclose groups of sporanges of the fungus. 
Short tracheids sometimes accompany the strands. 
The strands may occur singly or in groups, and 
usually run in a vertical direction. They have been 
found both in the galls located near the ground 
and in those higher up on the stem, but there is 
no indication of them in the normal part of the 
stem between two such galls. They are purely 
jocal and have no relation one gall with another. 
The fact that abnormalities in the tissues of the 
host plant are to be found in or nearly to the pith 
in the infected parts, indicates that the stems be- 
come infected while they are still quite young, 
probably before secondary thickening starts. This 
offers a possible explanation as to how the upper 
galls on the stems come about. In the young 
seedling plant there are a number of short inter- 
nodes formed near the ground which lengthen out 
by subsequent growth. If the lower internodes 
should become infected at this time the infected 
parts would probably be carried up later by the 
lengthening of the stem. 


Anthracnose (Colletotrichwm lagenarium ( Pass.) 
E. and H.) a Serious ‘Disease of Cucurbits 
(preliminary report): J. J. TAUBENHAUS. 
Watermelons, cantaloups and cucumbers are im- 

portant crops in the trucking districts of Dela- 

ware. Of late growers are experiencing great 
difficulty in raising these cucurbits, especially 
watermelons. Conditions are similar in neighbor- 
ing states of New Jersey, Maryland and Virginia. 

Investigations on cucurbit diseases undertaken at 

Delaware have shown that the difficulties men- 

tioned are occasioned by several diseases. One of 

the chief causes of failure of watermelons in Dela- 


ware and vicinity is the anthracnose disease. The . 


latter causes a deep spotting on the rind of the 
fruit impairing its shipping quality. The disease, 
too, is the cause of a serious leaf spot, and a blight 
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and canker of the vines. The attacks are everest 
on the watermelon crop in its second SUCCEssi7g 
year. For this reason growers are forced to prae. 
tise a rotation of six years or longer. (olict), 
trichum lagenarium also causes a serious leaf and 
fruit disease of cucumbers and citrons, the latter 
of which are usually considered the most immune 
of all cucurbit plants. It also attacks the fruits 
of cantaloups and the ornamental gourd. Pump. 
kins and squashes seem to be free from the a. 
tacks of the fungus. Cultures of Colletotrichym 
lagenarium from all the cucurbitaceous hosts mep. 
tioned are very easy to obtain. Cross inoculations 
with pure cultures have shown that the anthrac. 
nose from watermelons, cantaloups, cucumbers, cit. 
rons and ornamental gourd are all one and the 
same; the disease may be readily transferred from 
one to the other. Investigations are now under 
way to determine the life history of Colletotrichum 
lagenarium, its relationship to the various hosts 
and to other species of Colletotrichums, especially 
C. lindemuthianum, and methods of control. Be- 
sides anthracnose there are two other apparently 
new diseases of the watermelon which are being 
investigated. 

Fungi producing the Heart-rot of the Apple: B. 

O. Dope. 

Polyporus admirabilis Peck was found on many 
living apple trees at Litchfield, Conn., during the 
month of August. The fruit bodies were growing 
singly or in clusters. Individual sporophores vary 
in size from ten to forty centimeters in diameter. 
The heart-wood is first attacked and the fungus 
gradually encroaches on the sap-wood until the 
limbs and trunk are weakened to such an extent 
that they are broken down during wind-storms. 
Apple trees of the east are more commonly 4t- 
tacked by another type of polypore. These are 
the white bracket forms frequently found on the 
inside of hollow trees near knotholes. When grovw- 
ing on the outside of a tree the mycelium pene 
trates the sap-wood up and down for some dis 
tance so that the base of the trunk may bear 4 
large number of imbricated sporophores. This 
type of fungus belongs to the Spongipellis group. 
Polyporus galactinus, or Polyporus spwmeus vat. 
malicola is the species found in the old apple 
orchards of the New England states. The form 
attacking the apple tree in Virginia, identified a 
Polyporus fissilis, is very near to P. galactinus, 
but it has larger pores and thicker flesh. 

H. H, 
Secretary 
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